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Steam Supply by B & W 


Steam does numerous jobs in the modern hospital, from the impor- 
tant chore of sterilization to the routine task of heating the building. 


Saves Monmouth Memorial Hospital $10,000 a Year 
“Package” Boiler Supplies Clean, Dry Steam for Many Uses 


An oil-fired B&W Integral-Furnace 
Boiler is saving $10,000 a year for the 
350-bed Monmouth Memorial Hos- 
pital at Long Branch, New Jersey. 
This boiler heats the hospital, nurses’ 
residence, doctors’ office building, and 
clinic. It supplies steam for the cafe- 
teria, main kitchen, floor pantries, 
sterilizers, and laundry. 


Cost of Fuel Consumed Each Year 
equals original cost of boilers in most 
cases. You'll be surprised how much 
money you’re burning. This is the 
money that really matters—not the 
initial cost of the boiler. 


It Will Pay You to look at your steam 
costs regardless of your demands, 
whether large or small, or for process 
or heating. During the normal life ex- 


MODERN STEAM 


MAKES 


pectancy of many boilers, the fuel bill 
can amount to several million dollars. 
Unless it is well engineered, serviced, 
and maintained, a boiler’s efficiency 
can drop off 2 or 3 per cent or even 
more. This amounts to a substantial 
sum of money. 


You Save on Your Steam Supply with 
a B&W Boiler. It pays to buy the best 


—top level engineering, long range 
sustained economy, and best perform- 
ance. A national network of plants 
and engineers, supported by nearly a 
century of steam generating experi- 
ence, is yours with B&W. 

The Babcock & Wilcox Company, 


Boiler Division, 161 East 42nd Street, 
New York 17, N. Y. G-840-1B 


BABCOC 
2Wheow, 


YOUR PRODUCT 


BETTER 


BOILER 
DIVISION 


AT LOWER 
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HYSTER CHOOSES 
NEW DEPARTURE 


BALL BEARINGS FOR 
RUGGED DUTY! 























Extra-wide outer ring with 
special hardened ground “tire” 
provides more contact area to 
reduce mast brinelling. 


Despite twist and sway caused by off-center 
loads on lift trucks, New Departure mast guide 
bearings permit lifting operations without un- 
due wear. More important, wear caused by 
sliding metal-to-metal contact between channel 
members is eliminated. 


These new double-row guide 
bearings take radial and 
thrust loads from all direc- 
tions. The very heavy-sec- 
tion outer ring gives added 
shock resistance required for 
rugged duty. The extra width 
of the outer ring provides 


more contact to reduce mast Lift truck equipped with New Departure 
brinelling Double-Row Mast Guide Bearings 


These bearings give the same advantages common to all New Depar- 
ture ball bearings—unexcelled long-life performance in handling heavy 
combined loads . . . lowest operating friction for consequent improve- 
ment in horsepower efficiency. Also, there is no need for relubrication 
or adjustment throughout years of service. 


For additional information, contact your New Departure Sales 
Width of double-row angular- Engineer or write for data sheet MGB-2. 


contact bearing is less than 
that of two single-row angular- 
contact bearings. Permanent qc 


preload is built in at assembly, 7 
WN ee FORWARD FROM FIFTY 


EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING ROLLS L/KE A BALL 





PHOTO: COURTESY OF HYSTER COMPANY 
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The Newark, N. J., brewery of Anheuser-Busch, Inc. 
The seven year old power plant, left, is so spectac- 
ularly clean and neat that it has constituted a major 


attraction for professional and technical groups Soe ome ff 

| h b T . is MED At mewn, 28 
along the eastern seaboard. The popularity of these be , ee 
tours is such that, currently, reservations must be ~ 
made two months in advance. 


me 
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In a brewery, the demands placed upon its boilers can be rigorous indeed. 
At the Anheuser-Busch brewery in Newark, New Jersey, they provide 
steam for power generation, for processing and for numerous high-capacity 
instantaneous water heaters used in various brewing and bottling opera- 
tions. Since brewing is essentially a “batch” process, steam demands fluc- 
tuate sharply and continuously. Yet the C-E Boilers installed at Newark 
have consistently exceeded performance guarantees and operate at an 
efficiency of 86%. 

Mr. Herman Paradies, Superintendent of Utilities at the Newark brew- 
ery, has stated that it is not unusual for steam demands to rise from 80,000 
to 130,000 pounds per hour in ten to fifteen seconds, and that the boilers 
have responded with nominal loss in pressure or temperature. This enviable 
record, which speaks well both for boiler design and for the skills of the 
power plant’s operating management and staff, is one of which Combustion 
is proud. 

When you need boilers, remember that C-E has a complete line of 
time-tested and service-proved designs and that there is a size and type 
which will fit your needs and serve you equally well. 


COMBUSTION ENGINEERING 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; 
PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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TRIE AMERICAN 


MECHANICAL 


THE COVER 


Mach twenty-eight is correct. That’s the equivalent air speed now 
developed in General Electric’s helium wind tunnel at Schenec- 
tady. The shock-wave pattern shown is formed by the helium flow 
around a ¥2-in. hemispherical model supported in the tunnel by a 
heavy sting. Helium is stable at high speeds, whereas air breaks 
down into elements, compounds, and ‘onized particles. Why such 
velocities? It took Mach 25 to put Explorer | into orbit. Needed 
to escape the earth’s gravitational field: Mach 35. 


RESEARCH AND HIGHER 
EDUCATION .. . .. R. G. Folsom 


What distinguishes postgraduate study? In America, it’s independ- 
ent thinking, the thesis that makes an original contribution. The 
president of Rensselaer surveys postgraduate research. 


VEHICLE VIBRATION ........ .... A. 0. Radke 


Fifteen million Americans ride trucks and tractors with vibration 
intensities high enough to cause physiological damage. The danger 
point? Here’s a seismographic study for safer design. 


TOMORROW’S ENGINEER 


Teaching Creative Engineering.......D. W. Ver Planck 


Science and the Engineer.................N. A. Hall 


He’ll be part scientist. He’ll translate research findings into engi- 
neering—a man of analytical and creative abilities. How are stu- 
dents to be taught the creative “engineering method”? 


STATIONARY GAS 
TURBINES........D. L. E. Jacobs and |. H. Landes 


You have the turbine: Now there are problems, such as inlet and 
exhaust ducts, filtering, silencers, cooling, controls, starting power. 
The turbine has to be integrated into the plant. 


SELECTING FLIGHT TEST 
INSTRUMENTATION ...................€. H. Nelson 


Now, about that test flight: Sha!! the record go on film? If so, by 
camera or oscillograph? Or should it go on magnetic tape, the data 
stored during flight—or telemetered to the ground? 


Coatpits continued. on following page 











“Baw Tubing! | b i, ] 


: J 
assures easy fabrication=top quality operation 
for our hydraulic cylinders 


As a hydraulic engineer, I’m interested in getting components that 
cut my fabrication work to a minimum without loss of end-use quality. 
That’s why | always specify B&W Seamless Mechanical Tubing. 
It’s consistently of the highest quality . . . and needs very little reworking.” 


This particular case history, documented in B& W’s files, is only one example of the many 
successful applications of B&W Mechanical Tubing. Because of the high-precision standards to 
which it is produced, B& W Mechanical Tubing is received from the mill in a condition that 
often represents 90% of the unit for which it is intended. Advantages to 

engineers and craftsmen include high strength-to-weight 
ratio, as well as ability to assume almost any design shape 
without loss of structural advantages, material, weight and 
space savings. 

B&W Mechanical Tubing is produced to order, to special 
sizes, shapes, finishes and analyses and to the mechanical 
properties needed in the end-use application. Ask for 
Mr. Tubes, the B&W specialist—he can help you simplify 
tube fabrication problems—or write for Bulletin TB-361. 
The Babcock & Wilcox Company, Tubular Products Divi- 
sion, Beaver Falls, Pa. 





TA-8010-M-3 





Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged stcel flanges —in carbon, alloy and stainless steels and special metals. 
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EDITORIAL 


BRIEFING THE RECORD 


High-Density Polyethyiene 
Large Aluminum-Reduction 
Plant 

Modern Locomotive 
Engineering 

Warning Radar for Cars 
Fully Automatic Reserve 
Storage 

Shippingport Dedicated 


PHOTO BRIEFS 
No Sloshing 
Flexible Mandrel 
Tractor Plant 
Intricate Machining 


EUROPEAN SURVEY 
German Industries Fair, 1958 


ASME TECHNICAL DIGEST 


Oil and Gas Power 
Machine Design 
Aviation 
Automatic 
Techniques 
Railroads 
Instruments and 
Regulators 


COMMENTS ON PAPERS 
REVIEWS OF BOOKS 


BOOKS RECEIVED IN LIBRARY 


THE ROUNDUP 


National Coated Abrasive 
Machinery Show 

EUSEC Meeting in N. Y. 
Education 

People 

Coming Meetings 


THE ASME NEWS 
CONFERENCES 
ASME Petroleum 
ASME-AIChE Heat Transfer 
OGP 
ASME Mid-Hudson Section 
Steam Power Plant 
International Air Pollution 
Conference Postponed 
Naval Structural Mechanics 
Symposium 


KEEP INFORMED 1 
CLASSIFIED ADS 1 


56 


99 
100 


104 
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103 


19 
64 


59 


96 


96 
97 


97 


103 
104 


105 
106 
108 
110 
112 
114 
116 


170 
172 


Deportneits 


The Armour Dust-Fueled 
Reactor 

Nuclear Gas Turbines 

The Transistor’s First 

Decade 

Aqueous Homogeneous Reactor 
Nuclear Briefs 

Diesel for the Motorist 

Carbide Dies 


64 


Automatic Cam 
Analyzer 

Re-entry Tests 
Aluminum Auto Engines 


New Foundry for Ford 


Maintenance and Plant 
Engineerin 

Metals Engineering 
Production Engineering 
Gas Turbine Power 

ASME Transactions (Journal 
of Applied Mechanics) for 
June, 1958 


Meetings of Other 
Societies 

Industrial Films 

Society for the History of 
Technology 

How Long is Time? 


ANS Headquarters 

How Well Do You Know 
Your Society? 

ASME Coming Events 
Junior Forum 

ASME Standards Workshop 
Personnel Service 

ASME Executive Committee 
Candidates 

Obituaries 


CONSULTANTS 
ADVERTISING INDEX 
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FRONT END 


Motor and 
Control Enclosure 
















Continuous 
Drive Shaft 


Water-tight Power and 
Control Terminal Facility 












Single Enclosed Motor for both Lance 
propulsion and rotation Position 
Adjustment 


Motor mounted at boiler end for improved 
accessibility and better protection from 
physical damage and elements. 


{Outboard end motor mounting optional) 
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Single-Motor DRIVE 


another important feature of 


Nee 


VL 


Series 300 IK 


LONG RETRACTING BLOWER 


As illustrated at the left, only one mofor is used 
to simultaneously propel and rotate the lance 
tube of the new Series 300 IK. The motor is 
stationary and is mounted at the boiler wall 
for easier accessibility and greater protection 
from physical damage and the elements (note 
the protective enclosure). This front end single- 
motor drive is simple and dependable. There 
is only one set of motor elements . . . one set 
of control elements . . . and one set of power 
supply facilities to operate and maintain. 


DIAMOND 
POWER 
SPECIALTY 
CORPORATION 
LANCASTER, OHIO 


Diamond Specialty Limited 


Windsor, Ontario 


ENGINEERING 


Additional important features of the new 
Series 300 IK are listed in the panel below. 
Check them and you will understand why this 
blower is establishing a new standard of 
efficiency, economy and dependability in 
cleaning those heating surfaces that require a 
long retracting blower. For further information 
about the new Series 300 IK, ask your local 
Diamond office or write directly to Lancaster 
for Bulletin 2111 AA. 


OTHER ADVANTAGES 
OF SERIES 300 IK BLOWERS 


@ Backbone and Protective Cover 

e Compact, Accessible Electric Power and 
Control! Terminal Facilities 
Nozzle-Sweep-Every-inch Cleaning Pattern 
improved "Type A” Nozzle 
Positive Gear Carriage Drive 
Poppet Valve with Adjustable Pressure 
Control 
Positive Mechanically Operated Valve 
Single Point Outboard Suspension 
Oversize Lance (Step-Tapered for Extra 
Long Travel) 
Auxiliary Carriages for Extra Long Travel 
Designed for Quick, Easy Servicing 


No other blower gives you all these advantages. 


8083 
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ON ERIE CITY... 


@ In a field where continuous and economical operation is a prerequisite for success, 
dependability in steam generating equipment is mandatory. 

Erie City Iron Works has hundreds of installations in the petrochemical field operating 
under all types of conditions. Dependence on Erie City products did not just happen... 
it was earned. Erie City engineers work closely withpetrochemical engineers to produce a 
custom designed boiler or to adapt a standard unit to suit the particular requirements. 
Erie City’s broad and most complete line of steam generating equipment is available for large 
central steam producing stations or portable steam producing units located in remote 
areas of the plant. When waste gases were available, Erie City’s Fire Tube or 
Water Tube Waste Heat Boilers have turned these gases into economical steam. 


When we say “you can depend on Erie City for sound engineering,” 
we point with pride to the leaders we serve. 


Write for Seneral catalog SB 508-4G 





ERIE Ta a ae 86 Fox can depend on Erle City for sound engineering | 
A an ERIE CITY IRON WORKS: £: 22. 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS * AIR PREHEATERS - WASTE HEAT BOILERS 
FIRE and WATER TUBE PACKAGE BOILERS-* OIL and GAS BURNERS - STOKERS + PULVERIZERS 
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B. F. Goodrich 
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rides with coal 


Tire manufacturer enlarges steam facilities; 
continues coal for economy, reliability 


At its Oaks, Pa. plant, The B. F. Goodrich 
Co. uses steam principally for curing tires. 
When increased demand for its tires creat- 
ed the need for plant expansion in 1954, 
B. F. Goodrich found its original boiler 
plant could not supply sufficient steam. 
Completely new equipment was installed 
to increase capacity. But B. F. Goodrich 
continued to burn the economical fuel it 
had used in the past—coal. 

In this modern coal-burning steam 
generation system, coal handling, ash 
disposal and the entire furnace operation 
are automatic. Asa result of this moderni- 
zation, fuel costs and manpower needs 
have been held to a minimum. And, in 
four years of operation, this installation 
has required only routine maintenance 
and repairs. 

Facts you should know about coal 


You'll find that bituminous coal is not 
only the lowest-cost fuel in most indus- 
trial areas but up-to-date coal burning 
equipment can give you 15% to 50% 
more steam per dollar. Today’s automatic 
equipment can pare labor costs and 
eliminate smoke problems. And vast coal 
reserves plus mechanized production 
methods mean a constantly plentiful 
supply of coal at stable prices. 
Technical advisory service 


To help you with industrial fuel problems, 
the Bituminous Coal Institute offers a 
free technical advisory service. We wel- 
come the opportunity to work with you, 
your consulting engineers and architects. 
If you are concerned with steam costs, 
write to the address below. Or send for 
our case history booklet, complete with 
data sheets. You'll find it informative. 
Consult an engineering firm 
If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm. 
Such concerns—familiar with the latest 
in fuel costs and equipment—can effect 
great savings for you in efficiency and 
fuel economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Department ME-07, 
Southern Building, ® Washington 5, D. C. 
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View of 100,000 lb/hr 
Wickes Boiler at B. F. 
Goodrich, fired by Detroit 
Rotograte Stokers. Coal 
is gravity fed from over- 
head bins through weigh- 
ing equipment into stoker 
hoppers. Conveyor system 
is by Stock Equipment Co. 


Shown here are overhead 
feeder and Stock coal- 
weighing equipment. This 
operation is all automatic. 
Coal goes from here to 
stoker. 


Close-up of Stock coal 
elevator, conveyors and 
swinging spout used to 
stock out coal. Ash silo is 
part of United Conveyor 
ash handling system. 


Coal storage area, show- 
ing level, compacted coal 
pile. Coal is stocked out 
from swinging spout by 
bulldozer, which later re- 
claims it to the track hop- 
per for conveying into 
power plant. 
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THE WORLD’S FIRST CARD-OPERATED MILL, 


PROMISES YOU BETTER STEEL—AUTOMATICALLY 





NEW punch-card control system, recently installed on the 56” uni- 
A versal roughing mill at Allegheny Ludlum's Brackenridge, Pa. 
plant, is advancing mill standards of quality control. 

Here’s how it works: Allegheny Ludlum rolling experts predetermine 
optimum rolling procedures for the type of steel desired and translate 
this data into punches on an IBM card. These punches represent the 
proper screwdown settings, mill speed and number of passes. When the 
mill schedule calls for it, the mill operator in the pulpit simply selects 
the proper card, inserts it into the card reader, and he is ready to roll. 
As the operator makes each pass, the mill is automatically adjusted for 
each additional pass required. The rolled material is held uniformly to 
desired dimensions, and day in, day out it proves to have better, more 
constant physical properties. 

It's easy to see how this kind of progress fits into your interest in 
consistent high quality. By performing rolling operations exactly the 
same way time after time, this new unit further assures Allegheny 
Ludlum customers that they are getting the best possible product 
from the industry's pioneer producer. 

Let us talk over your requirements with you. Write us, or call the 
Allegheny Ludlum sales office nearest you, and an AL sales engineer will 
help you with any problem. Allegheny Ludlum Steel Corporation, 


Oliver Building, Pittsburgh 22, Pennsylvania. 


HIGHER QUALITY 


MORE 
UNIFORM SIZE 


BETTER 
PHYSICAL PROPERTIES 


New method provides a large file of schedules 
for various types of steel 


General Electric engineers, working closely with 
AL personnel, developed and installed the con- 
trol systems which regulate the mill. 


Better quality, more uniform steel is the result. 


wsw 6626 


PIONEERING on the Horizons of Steel 


Allegheny Ludlum 
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IN SRE... Zallea expansion joints absorb thermal 
expansion of reactor core tank and outer tank 


The very nature of the Sodium Reactor Experiment, conducted by Atomics International 
for the AEC, and the method of handling the liquid sodium reactor coolant demand 
reliability in expansion joints. Because of the operation there can be no compromise in 

























design or quality. 
The high temperature SRE uses Zallea Expansion Joints where thermal expansion must 
be absorbed and where a gas seal must be maintained. An 11-ft. diameter Zallea 

Expansion Joint at the top of the outer tank absorbs the expansion that results from 
the temperature increase in these components as the reactor comes up to operating 

temperature, 960°F. In addition, the expansion joints form a seal for the helium 
gas and sodium vapor above the sodium pool at the top of the reactor as well 
as for the helium gas within the outer tank. 

In the sodium coolant piping circuit gas seals are effected by means of Zallea 
Expansion Joints in the region where the pipes leave the reactor cavity and 
enter the pipe galleries. 

Zallea has worked with almost every major engineering and manufacturing 
firm engaged in atomic, nuclear and missile work—and has provided the large 
majority of expansion joints for such projects. As a result, we have accumu- 
lated a store of expansion joint engineering data and manufacturing skills 
that cannot be equalled. Whenever expansion is involved in piping systems, 
reactors, tanks—whatever the application—let our engineers work with 
you. We already have the answer to many of the difficulties you will 
encounter. And we welcome the chance of tackling your problem. 


expansion joints 


ZALLEA BROTHERS, Wilmington 99, Del. * World's largest manufacturer of expansion joints 
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Republic Controls Maintain Efficient Production 
of 9,000,000 Gallons of 330F Water Per Day 


... at Pan American Sulphur Company, Jéltipan, Veracruz, México 


At Pan American’s JAltipan plant, six 100,000 
lbs/hr fuel oil fired boilers generate the steam 
required to heat the hot water needed to produce 
in excess of 1,000,000 tons annually of Frasch sul- 
phur. Each boiler, furnished with F.D. and I.D. 
fans and steam atomizing oil burners, is con- 
trolled by a Republic pneumatic combustion con- 
trol system. Feedwater to individual boilers is 
controlled by a Republic single-element system, 
consisting of drum-level transmitter, controller, 
manual-automatic station and valve. 





Republic’s performance on this job has been 
outstanding. The control system has functioned 
without difficulty, day in and day out, since in- 
stallation in 1954. This record stands, despite 
exposure to the damp, torrid climate of southern 
Mexico, where 100% relative humidity and 130F 
temperatures are common. Personnel recruited 
from the immediate area were trained on the job, 
and have operated the plant since its completion. 





Republic’s experience with plants of all sizes, 
all pressure and temperature ratings, and all load 
characteristics is your best guarantee of getting 
all the premium performance built into your 
major equipment. A technically-trained, thor- 
oughly experienced Republic Engineer is ready 
to discuss your instrument and control problems. 
Republic sales offices are located in principal 
cities throughout the United States and Canada. 


RepvusB tic 
FLOW METERS CO. 
Subsidiary of ROCKWELL MANUFACTURING COMPANY 


2240 DIVERSEY PARKWAY —- CHICAGO 47, ILLINOIS 
IN CANADA: REPUBLIC FLOW METERS CANADA, LTD. 


Toronto, Montreal, Vancouver 
Manufacturers of electronic and pneumatic instrument and control 
systems for utility, process and industrial applications, 


PAN AMERICAN SULPHUR CO. 
President: Mr. Harry C. Webb 
Design engineering & construction: 
Brown & Root, Inc. 

Instruments, combustion and feed- 
water controls: Republic Flow Meters 
Company, Chicago 


























Mr. Jaime Pavon B, Instrument Engineer, 
at one of three Republic boiler control 
panels. This boiler plant is the heart of 
Pan American Sulphur Company's 
Jditipan operation, the industry's third 
largest Frasch sulphur producing facility. 














In Leland submersible pump motors 


GRAPHITAR an GRAMIX 


(CARBON-GRAPHITE) (PRODUCTS OF POWDER METALLURGY) 


operate with gasoline 


as the only 





lubricant! 





Running directly in gasoline, this superbly-designed 
Leland submersible motor embodies two GRAMIX 
thrust washers and two GRAPHITAR bearings to keep 
the operation of this amazing explosion-proof pump 
motor safe and smooth. 





Thirty years ago the manufacturer of these pumps— 
the Leland Electric Co., Dayton, Ohio, a division of 
American Machine and Foundry Co., developed the 
first gasoline curb-pump motor to receive Underwriters’ 
Laboratories’ approval. Throughout their long expe- 
rience, they have selected every component with great 
care. It is thus significant that for Leland’s submersible 
motor they selected GRAPHITAR and GRAMIX bearings. 


LEER RT eee ame A Oo! 
a eg i > om 


GRAPHITAR is a non-metallic, carbon-graphite mate- 
rial that will not weld or score even when in contact 
with a metal shaft. Any liquid will act as a lubricant, 
thereby reducing jriction and increasing service life. 
With low-viscosity liquids such as gasoline, friction is at 
a minimum because of the low film strength. 


GRAMIX, tough, long-wearing sintered-metal, has an 
extremely high particle hardness and excellent surface 
finish; can be precision die-pressed to tolerances 
within .0005”. GRAMIX parts can withstand incredible 
amounts of pounding action. These factors, coupled 
with their extremely low cost, have helped add to the 
increasing use of GRAMIX parts in many industries. 


THE UNITED STATES 


CRAPHITAR® carpon-crapnite © GRAMIX® pownereo meTAL PARTS © MEXICAN® crapnite prooucts © USG® srusnes 


MECHANICAL ENGINEERING 


16 / jULY 1958 





GRAPHITAR 
GRADE 14 
RADIAL BEARING 


GRAMIX STEEL 
THRUST BEARING 
DRIVE 


GRAMIX HARDENED 
STEEL THRUST PLATE 


Write today for these two new 
engineering bulletins, GRAPHITAR 
Bulletin No. 20 and GRAMIX Bulletin 
No. 21. 





BS 


AND THRUST BEARING 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 4, MICHIGAN 
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SIncLe Busuinc Type Floating Ring Seal 


Seal Any Medium—Even Corrosive Media 
ee» With Koppers Floating Ring Seal 


The Only “No Maintenance” 
Seal for Rotating, Oscillating 
and Reciprocating Motion 


Koppers’ precise, efficient Floating Ring 
Seal assures long seal life, low leakage, 
reduced wear, less power consumption, 
and decreased operating costs. 

It seals at high temperatures and at 
pressures up to, and for some conditions 
even above, 2000 psi. Inspection has 
shown that after 10,000 hours of opera- 
tion, ring and spindle wear can be 
negligible. For water at 500° F. and 1200 
psig with a 5%” spindle, leakage is only 

MuttiP.e Rinc Type Floating Ring Seal (assembled) one to two pounds per hour. Frictional 
power requirements are virtually zero, 
and Koppers’ design reduces radial 
frictional restraint. Sealing members 
adapt to changes in the shaft’s position. 

Applicable to valve spindles, pumps, 
atomic reactor spindles and many other 
similar installations, Koppers Floating 
Ring Seal gives efficient, low-cost service 
for the sealing of all types of fluids under 
widely varying conditions of temperature 
and pressure. 

For additional information, write to: 
Kopprers Company, Inc., Piston Ring 
and Seal Department, 9307 Hamburg 
Street, Baltimore 3, Maryland. 





FLoatinc Rina Seat _ Basic 


Elements: Lantern Ring, Floating [| i 

Kot omatsoamae<: [7 a \ i MECHANICAL 
sealing needs dictate, floating rings 
and spacer diaphragms are added. 

Seals are carbon, plastics, ceramics KOPPERS SHAFT & EA LS 


or steel, as applications require. Ww 4 
Engineered Products sold with Service 
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Imported 


Castell 


lays down 


the blackest 


BLACKS 


because it is saturated with “‘black gold”’ graphite 


of more than 99% pure carbon. 


Nature at her best produces 
graphite for imported CASTELL. Because 
this natural graphite assays at more than 
99% pure carbon, there is no need to add 
foreign sustances. CASTELL is born black. 


Our job is to refine this superior graphite 
through our exclusive microlet-milling proc- 
ess—to reduce the granules to perfect cohe- 
sion and to encase the lead in the finest- 
grained cedar wood. 


Thus, when you pick up a CASTELL in 
any of its 20 scientifically-uniform degrees, 


“black gold” 


ranging from 8B to 10H, you are assured 
of clean, crisp, extremely opaque lines that 
will not flake or feather even after hun- 
dreds of trips through the blueprint machine. 
There’s no need to constantly brush away 
graphite dust. CASTELL graphite is close- 
textured and non-crumbling, reducing stains 
and smudges to a minimum. 


You owe it to your career to use CASTELL, 
the Drawing Pencil of the Mastcrs. All good 
dealers carry famous CASTELL. Why not call 
yours today 

Copyright 1958 


AW.FABER-CASTELL 


NEWARK 3, N. J. 


| hel -eoudest Vane in 


I» 
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Castell in Canada « Write Hughes Owens Co., Ltd., Montreal 


PREFERRED BY PROFESSIONALS 
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OPTIONAL MOUNTING 
‘OPTIMUM PERFORMANCE 






BOSTO us 3 by industry's most 


experienced specialists 
“OPTIMOUNT ) etateam 


TRADEMARK a 


Miles. 
















SINGLE or DOUBLE 
REDUCTION 


1/6 to 15 HP 






HORIZONTAL 
BASE MOUNTED 


« 


BASE MOUNTED SHAFT 
é MOUNTED 





DELIVER MAXIMUM POWER 
with highest efficiency. Precision 
helical gearing made by 
BOSTON Gear specialists, — in 
units tested and proved to meet 
the highest quality standards. 





OPTIMOUNT offers you unlimited adapt- 
ability to modern drive demands, in helical 
geared speed reducers made to BOSTON 
Gear quality standards. 


Call your Distributor for complete infor- 
mation. Let him demonstrate the design 
features that assure top-rated efficiency 


and lasting economy. Boston Gear Works, . 
66 Hayward St., Quincy 71, Mass. 





ALL OPTIMOUNT Ratiomotors 

are available also without motors as 
FLANGED REDUCTORS. You buy 
and attach your own choice of motor 





«~ 


66 moves FROM STOCK 
GSO OPTIONAL MOUNTING ARRANGEMENTS 


or BOSTO 
YOUR 


DISTRIBUTOR 





NEW Catalog OP-1 
¢, lists complete data 
¢ ed - on OPTIMOUNT, — 
AyS—™ selection charts, 
4 engineering data. 
Get your copy from 
your local Distributor. 


y 








™ STANDARO/ZAT/ON PAYS ™ 
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VALUABLE 


OTHER 
PRIZES 


-WEEK, ALL 
AID TOUR FOR TW 


-to the Brussels World's Fair 


(VIA SABENA BELGIAN WORLD AIRLINES) 


AWAITS THE WINNER OF THE 
“JOBS FOR TOMORROW” CONTEST 


sponsored by MICROBEADS, Inc. 


MANUFACTURERS OF MICROSCOPIC GLASS BEADS 


2nd PRIZE—Admiral Portable 
Color Television Set 

3rd through 8th PRIZE— 

Admiral Portable Air Conditioners 

Each winner will also receive 


an award certificate. 





OUR IDEA 











MICROBEADS ... A BASIC NEW MATERIAL WITH 
UNLIMITED POSSIBILITIES—Microbeads are manufac- 


tured in sizes ranging from 1 micron to over 1000 microns. 
The specific gravity range of Microbeads is from 2.4 to 
4.6. Refractive index ranges from 1.51 to 1.93. 


The primary market for Microbeads is in the field of re- 
flectorization—signs, pavement markings, etc. They have 
gained wide usage in traffic control products and in the 
medium of outdoor advertising. We feel, however, that 
these uses are only the beginning . . . a small portion of 
the overall role Microbeads is destined to play through- 
out industry. This thinking is prompted by the many 
men of vision who have approached us with imaginative 
ideas for new uses of this product. Some are practical . . . 
some are not. However, an amazing percentage of these 
ideas have proven themselves to be both practical in use 
and feasible from a cost standpoint. 


The material contained in the contest kit describes a 
number of these suggested new uses. Perhaps one of them 
will spark an idea within yourself . . . and you'll find 
yourself winging your way across the Atlantic . . . bound 
for an unforgettable two weeks at the FAIR. 





MAIL Microbeads, Inc 
TS COUPON Gentlemen: 
Please send O 
TODAY | TOMORROW” 
e 
CONTEST CLOSES SNe eee 
AUGUST 15, 1958 = 
Sara. 
’ Organization 
! 
N: > 
MICROBEADS, —— ature of Industry... .. 
P. O. BOX 241 / JACKSON, MISSISSIPPI 
MICROSCOPIC GLASS BEADS FOR Sn is aw oe04 sone hae 4 
INDUSTRIAL AND REFLECTIVE PURPOSES ~ 
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FOR A NEW USE OF MICROBEADS 
MAY BE A WINNER — 
SEND FOR CONTEST KIT TODAY! 


Contest Kit contains samples of 
Microbeads, general information, fact 
sheet, official rules, official entry form 
... everything you need to help you win. 


Those ideas win which, in the opinion 
of the judges, will create the most jobs 
in the next five year period and which 
most successfully combine originality, 
feasibility and practicality. The idea 
itself is all-important; not the depth of 
development. Serving on the panel of 
judges are: Dr. R. P. Dinsmore, Vice 
President Research and Development, 
Goodyear Tire and Rubber Co., Akron, 
Ohio; Dr. H. W. Welch, Jr., Director 
Research and Development, Military 
Electronics Division, Motorola, Inc., 
Phoenix, Arizona; Mr. John J. Hanlon, 
Technical Director, Mohasco Industries, 
Inc., Amsterdam, New York. 


. — P. O. Box 241 - Jackson, Mississippi 


fficial Entry Kit f . , ie 
CONTEST to: it for your “JOBS FOR 


oP OR OLD. #8 C4 AEP EDO46466G5:6015.4.6 6% 
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UNITRACE Trace Cap 


JULY 





1958 





Write for this FREE BOOKLET 


This fully illustrated booklet contains 
complete engineering, specification 
and fabrication data on ALCOA 
UNITRACE. Write for your free copy! 





Only ALCOA offers 
a complete new 
UNITRACE system 


fo cut costs and raise efficiency 
of steam-traced piping 


Users of steam-traced pipe have found that valuable 
Savings in cost plus greatly improved efficiency are 
automatic when they use ALCOA® UNITRACE. It 
provides steam and product passages extruded in a 
single unit of light, strong, corrosion-resistant alumi- 
num alloy... completely eliminating the need for costly 
external steam jackets or inefficient tracer tubes. Now 
a new flange and trace cap provide fittings and con- 
nections designed for UNITRACE which are com- 
patible with conventional piping. You can now design 
completely integrated UNITRACE piping systems and 
get all these benefits: 


Low heat loss... high internal heat transfer 
The recently introduced round configuration of UNI- 
TRACE makes possible most efficient internal heat 
transfer with minimum external radiation loss. 


Easy, economical joints and connections 
The special UNITRACE Flange mates with all 
150-Ib ASA flanged connections, permits use of stand- 
ard flanged valves or other flanged connections. And 
the new UNITRACE Trace Cap permits quick, easy 
assembly of cross or tee connections. 


Uses standard, preformed pipe insulation 
The efficiency of UNITRACE often makes insulation 
unnecessary. When it is needed, standard preformed 
insulation can be used. UNITRACE saves extra dollars 
by employing smaller diameter insulation than con- 
ventional systems. 


Excellent corrosion resistance 

Thanks to the natural corrosion resistance of aluminum, 
UNITRACE is ideal for handling naval stores, molten 
sulfur, ammonium nitrate solutions, glacial acetic acid, 
fatty acids, tar, pitch, wax, urea, and similar products 
requiring heated transfer lines. 


ALCOA UNITRACE and matching fittings are avail- 
able in four standard pipe OD’s: 114”, 2’’, 3’ and 4”. 
Get complete details on how you can use them to 
raise efficiency and lower cost on your own heated 
transfer lines. Call your nearest Alcoa sales office or 
write Aluminum Company of America, 894-G Alcoa 
Building, Pittsburgh 19, Pa. 








‘ cr . “ALCOA THEATRE” 
: ALCOA © Oe) Exciting Adventure 





ALUMINU AA AY ALTERNATE MONDAY EVENINGS 
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STEAM GENERATORS 


ay SUNTIDE REFINING COMPANY 
Viola, Texas 











Ue 
(SUNTIDE) 
be 
; 


3 s* 
“——t 


¥ 


EFFICIENCY AND 
ECONOMY PROVED 


BY FIRST 3 UNITS... 
2 MORE ADDED! 


Principle Data Each Unit 


@ 85,000 pounds steam per hour capacity, 
designed for 500 Ibs. S.W.P. and 625° F. 
total temperature. 

@ Water cooled furnace. 

@ Burners for Gas and Oil fuel. 


Vogt offers a complete line of custom built 

and package type steam generators. Available 

Above: Cross Section showing in bent tube and straight tube designs for 
errengement of steam and solid, liquid, or gaseous fuels burned singly 


water drums, tubes, baffles, 


and furnace. or in combination. 


OTHER VOGT PRODUCTS 
Write for bulletins. Dept. 24A-BM 


Drop Forged Steel Valves, 
Fittings and Flanges — 
Petroleum Refinery and 


Chemical Plant Equipment HENRY VOGT MACHINE CO. 


Heat Exchangers —_ 
ee Box 1918, Louisville 1, Kentucky 
Ice Making and 
SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, St. Louis, 


Refrigerating Equipment 
Charleston, W. Va., Cincinnati 
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Lightness—nere are a few products in this 
world that you don’t want to be light—like pile 
drivers, dumbbells and paper weights. But generally 
speaking, every designer strives for the lightest prod- 
uct that will do the job, especially in things like truck 
trailers and off-highway earthmoving equipment (the 
lighter the unit, the greater the load capacity) and 
in structures like a bridge, which has to support 
itself and a roadbed. 

Lightness is easy to attain. For instance, you could 
make a ski pole out of balsa wood, rather than the 
Stainless shown above, and never know you were 
holding it. But almost always as we strive for light- 
ness, we also demand a certain amount of stiffness, 
ductility, strength. More than that, we need a mate- 
rial that can be fabricated on high-speed machinery. 

So it’s interesting to note that today, in cases 
where lightness is absolutely vital and hang the cost, 
designers still turn to steel rather than costlier ‘mate- 
rials when they need low weight and high performance. 

When our Explorer I satellite screamed into outer 


space, it was cased in Stainless Steel. On every high- 
performance aircraft, the landing gear is made from 
ultra-strong steel because each single pound shaved 
from the landing gear assembly saves from 7 to 10 
pounds of total aircraft weight, since it reduces the 
wing area, thrust and fuel required for the specified 
performance. Today, as we prepare for the first 
exospheric manned flight, we are completely sheath- 
ing the fuselage in steel, because no other available 
material has a better combination of lightness and 
high temperature strength. 

In new, light-weight bridges, designers automati- 
cally think in terms of the new alloy and high 
strength steels. They’re so strong that thinner, lighter 
sections can be used, and they have the extra at- 
mospheric corrosion resistance necessary. 

The new steels should be chosen and fabricated 
with care, and the final selection should be made by 
a skilled metallurgist—either on your staff or ours. 
United States Steel, 525 William Penn Place, Pitts- 
‘burgh 30, Pennsylvania. 


Tennessee Coal & Iron « United States Stee! Supply « United States Stee! Export Company 


United States Stee! Corporation « American Steel & Wire « Columbia-Geneva Steel « National Tube (iss) United States Steel 























Lower Left—Problem: Design a trailer to haul more coal and stay 
within the legal highway weight limit. Solution: Marion Metal Prod- 
ucts Company used USS Cor-Ten High-Strength Low-Alloy Steel 
to build a bigger trailer that is lighter because the stronger steel 
can be used in thinner sections. Payoff: The new units weigh 23% 
less than the old, have a 50 greater payload, and gross weight is 


still within the legal limit 


Lower Middle—Problem: Build a 40-ton-capacity bottom dump 
trailer that would have the highest payload-to-weight ratio ever 


obtained. Solution: Athey Products Corporation designed the unit 
I 


with USS “*T-1” Constructional Alloy Steel which combines a mini- 


Pd 


mum yield strength of 100,000 psi with weldability and remarkable 
toughness. Payoff: New trailer weighs 11,000 pounds less than con- 
ventional construction and hauls payload over 34 times its own 


weight. 


Lower Right—Problem: Replace 550-bbl. fermentation tanks with 
new tanks of same capacity but light enough to hang from the ceiling. 
Solution: Chicago Steel Tank chose Type 304 Stainless Steel and a 
unique new design utilizing Stainless Steel’s strength and formability. 
Payoff: New tanks weigh only one-fourth as much as the old and 
have identical capacity. 

USS, Cor-TEN and “‘T-1"’ are registered trademarks 





HEADQUARTERS FOR PRODUCTS TO 





PERFORMANCE TEST 


1SO-DAMP_ VIBRATION MOUNT 





TTC, re PCr TT Ct 








DOUBLE VIBRATION 
AMPLITUDE - INCHES 


[arr eh Tf 


| 





2.42 = MAGNIFICATION AT f, = 13 CPS BEFORE DROP TEST 
2.35 = MAGNIFICATION AT f, = 13.8 CPS AFTER DROP TEST 
3.5 = MAXIMUM MAGNIFICATION SPECIFIED 


———-ZERO DAMPING C/C¢ =0 


“a 
BEFORE MIL-E-5272A DROP TEST 
F F lia 


AFTER MIL-E-5272A DROP TEST 
ae 2 E 


a 0.060" INPUT EXCITATION. 


Saeereraerts 


1SO-DAMP 
MOUNT 
PERFORMANCE 





CRITICAL DAMPING C/C¢ =! 





10 20 


MAGNIFICATION +» ISOLATION 


30 40 





FREQUENCY - CPS 





These test curves show the effectiveness of the Iso-Damp design, even at the low resonant 
frequency of 13 cps. Though the inertia-mass in this test was well over 40 pounds, the 
damping mechanism restricted the double amplitude to 0.145 inch—only 2.42 times the 
exciting double amplitude of 0.060 inch. 


MB Iso-Damp mounts give 
full frequency vibration control 


MOUNT soft enough to isolate vibration in the 
A upper range of operating frequencies gen- 
erally gives trouble when there’s a low natural 
frequency present. It causes resonant build-up... 
magnifies the motion, as shown by the curve 
above. Not so the MB Iso-Damp mount. It works 
at both ends of the frequency spectrum...and in 
any position. 


Resilient rubber sections with equal spring 
rates in all directions (an original MB mount 
principle) give high frequency isolation efficiency 
in any position. In the low range, resonance is 
restricted by a unique damping mechanism to 


MB manufacturing compan 


A Division of Textron Inc. 


JULY 1958 


ISOLATE VIBRATION...TO EXCITE IT... 


well below a 3'2 to 1 build-up. The mechanism 
does not affect high frequency isolation. 

Iso-Damp mounts can be modified to special 
equipment requirements. They’re available in a 
number of sizes, in threaded or press-in types. 
When assembled, the damping mechanism is to- 
tally enclosed and protected. Load capacities 
range from 15 to 100 pounds per mount. 

MB concentrates on standard mounts which 
are actually in the special performance class. If 
you have a problem, lean on our 20 years of vi- 
bration experience. Send for Bulletin 616A which 
tells more. 


1074 State Street 
New Haven 11, Conn. 


TO MEASURE 


MECHANICAL 
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Pacific Process Pump EXTRAS 
bring EXTRA PROFITS to you! 


EXTRA CORROSION ALLOWANCE—AIll Pacific Process 
pumps are custom-built with case casting thick- 
ness in excess of actual pressure-temperature 
requirements. This provides a liberal allowance 


for corrosion-erosion and a high safety factor. 


EXTRA HEAVY CONSTRUCTION— Pacific process pumps 
are engineered to combine the strength necessary 
for continuous heavy duty service with design 
simplicity and accessibility for low maintenance 
cost. All parts in contact with pumped liquid may 
be fabricated from any commercially available 


ferrous or non-ferrous metal. 


EXTRA LONG LIFE— Guided inlet flow reduces fric- 
tion losses—insures minimum required NPSH. 
Dynamically, radially, and axially balanced mov- 
ing parts eliminate vibration that would cause 
damage to rings, bushings, bearings, packing or 
mechanical shaft seals and excessive radial and 
thrust loads on bearings. Result—greatly in- 


creased availability for profitable operation. 


Write for bulletins—please specify pump type. 


PACIFIC PUMPS INC 


A Division of Dresser Industries, Inc. 
HUNTINGTON PARK, CALIFORNIA 





is an extra feature in 
a oO OF eo ed Od | 


TYPE SVC 
To 850°F.— 25 to 3200 GPM 
To 600 PSIG—To 650 DIFF. HD. FT. 


TYPE HvC 
To 850°F.— 600 to 4500 GPM 
To 600 PSIG—To 1000 DIFF. HD. FT. 


TYPE RHC 
To 500°F.—50 to 3000 GPM 
To 700 PSIG—To 1300 DIFF. HD. FT. 


TYPE AC 
To 850°F.— 100 to 2500 GPM 
To 1000 PSIG—To 2600 DIFF. HD. FT. 





Offices in All Principal Cities 
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High-Strength Bonded Clad Material 
Described in New i Bulletin 


Hortonclad is a corrosion-resistant composite metal hav- 
ing an integral and continuous bond of exceptionally 
high strength produced by a special high-vacuum bond- 
ing process. Available only in CB&I-fabricated tanks, 
f pressure vessels and other clad structures, Hortonclad 
provides uniform thickness because cladding and back- 
ing plate are both in their final thickness prior to bonding. 
TO WORK ON The Hortonclad process employs silver, stainless steels 


CORROSION 3 ‘ (both chromium and nickel) nickel and alloys such as 


£498 Monel, Inconel, Hastelloys B and F and a variety of 
PROBLEMS + =a other metals and alloys. 
ee Write our nearest office for a copy of 


the CB&I bulletin which describes 
these benefits of HORTONCLAD: 





VACUUM © UNIFORM THICKNESS 
@ HIGH STRENGTH BOND 

PRESSURE © CLEAN, CONTAMINANT-FREE SURFACE 
© ADAPTABILITY TO ANY SIZE OR SHAPE 

















Chicago Bridge & Iron Company 


Atlanta ® Birmingham * Boston * Chicago ® Cleveland * Detroit * Houston * Kansas City (Mo.) Two crude columns (left) and vacuum column 


New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 


San Francisco © Seattle © South Pasadena © Tulsa (right) were partially clad using Monel 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, Hortonclad and stainless steel. Crude columns 
GREENVILLE, PA. and at NEW CASTLE, DELAWARE. are 174-ft. high. Vacuum column is 28-ft. in 
In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO dia. at widest point and 125-ft. high. 
REPRESENTATIVES AND LICENSEES: 
Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland P71-€ 
SUBSIDIARIES: 
Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Sociedade Chibridge de Construcoes Lida,, Rio de Janeiro 
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Fairbanks-Morse Totally-Enclosed Fan 
Cooled With Controlled-Stream Air Flow! 


New Fairbanks-Morse design confines air stream to surface of 
motor—provides extremely efficient cooling, prevents dust 
and dirt accumulation. Combines advanced design 
innovations with long-proven F-M features. 

See why these all-new F-M motors warrant your 
investigation now for severe service involving dirt, dust, metal 
turnings, or abrasive particles; corrosive vapors, steam, 
excessive moisture, etc. 

Write today for new Bulletin 1205, giving complete information 
on new F-M Totally-Enclosed Fan-Cooled (Type KZC, 
in larger frames) and Non-Ventilated Motors (Type KZE, in 
smaller ratings). Fairbanks, Morse & Co., 

600 So. Michigan Ave., Chicago 5, Il. 





ASK FOR NEW F-M BULLETIN 1205 


&) FAIRBANKS-MoRSE 


a@ name worth remembering when you want the BEST 





ELECTRIC MOTORS AND GENERATORS « DIESEL LOCOMOTIVES AND ENGINES « COMPRESSORS « PUMPS ¢ SCALES « RAIL CARS « HOME WATER SERVICE EQUIPMENT « MAGNETOS 
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RELIABLE VENTILATION IN A PACKAGE 
“Buffalo” Belted Vent Sets 


Quiet, ruggedly constructed and compact, 
“Buffalo” Belted Vent Sets are equally adaptable 
to indoor or outdoor installations. Double-curved 
blades prevent overloading. Inlet vane design 
reduces turbulence and air noise. Insures quiet, 
stable fan operation, even under unfavorable 


VENTILATING 
AIR CLEANING 
AIR TEMPERING 
INDUCED DRAFT 


inlet conditions. Available with all-weather drive 
cover for roof or other outdoor installations. 
Capacities range from 500 to 20,000 cfm. 
Adjustable pitch motor sheaves permit variable 


capacity. 
For full information, write for Bulletin 3720-A. 


SPECIAL FEATURES AVAILABLE 


All-Weather Cover and Rain Shield. Drain Con- 
nection in bottom fan housing. Access Door in 
scroll. Inlet and Outlet Screens. Non-sparking 
Aluminum Wheels. Enclosed or Explosion- 
Proof Motors. Ball Bearing Motors. Anti- 
Vibration Pads. Stainless Steel or Aluminum 
Construction for Units having all parts in contact 
with gas or fumes. Belt Guard. Gravity Type, 
Hand-Operated or Motor-Operated Outlet Shut- 
ters. Special Protective Coatings on Inside 
Housing and Wheel. 


” 


All “Buffalo” products feature the famous “Q 
Factor—the built-in Quality that assures trouble- 
free satisfaction and long life 


BUFFALO FORGE COMPANY 


EXHAUSTING 
FORCED DRAFT 
COOLING 
HEATING 


PRESSURE 
BLOWING 
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BUFFALO, N.Y. 
Buffalo Pumps Division, Buffalo, N. Y. 
Canadian Blower & Forge Company, Ltd., Kitchener, Ont. 
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_ oe Excerpt from letter by: 
HOLMES & NARVER ¢ Engineers-Constructors 
828 South Figueroa St. © Los Angeles 17 


Note particularly the words “fast and low cost There are three well-equipped Midwest pipe 
erection” in the above letter. They characterize fabricating shops located to serve economically 
Midwest Shop-Fabricated Piping . . . whether for all sections of the country. Each is staffed by 
refinery, power plant or industrial installations. a highly skilled organization using the latest 
In this instance they were written by A. H. techniques. Each has wide experience on all 
Chamberlain, construction superintendent, upon kinds of projects so that the possibilities and 
completing the installation of a Houdriformer limitations of all piping materials are well under- 
Unit at the U.S. Oil & Refining Co., Tacoma, stood. You too will find it to your advantage to call 
Washington. in Midwest whenever you need fabricated piping. 





SALES OFFICES: 
ASHEVILLE (BOX 446, SKYLAND, N.C.) @ ATLANTA 9—72 ELEVENTH 
ST.N. E.. e BOSTON 27-496 FIRST ST. @ CHICAGO 3 S 
MONROE ST. @ CLEVELAND 14—-616 ST. CLAIR AVE. e HOUSTON 
2—1213 CAPITOL AVE. e LOS ANGELES 33—520 ANDERSON ST 
MIAMI 34—2103 LE JEUNE RD. @ NEW YORK 7—-50 CHURCH ST 
PITTSBURGH 19, PA.—-437 GRANT ST. @ ST. LOUIS 4— 1450S. SECOND ST. 
SAN FRANCISCO 11—420 MARKET ST. 





How ductile iron solves the 


of a problem 


Ductile iron hubs for Koppers heavy-duty 
industrial fans in service 7 years...no failures 


These fan hubs are madp for high 
stresses in long term operation. They 
are exposed to water vapor and 
heated air (up to 200°F) which speed 
oxidation; constant vibration which 
causes fatigue. And sometimes fly 
ash and sand which cause abrasion. 

How would you build an economi- 
cal fan hub to withstand all of these 
conditions? 

The Koppers people had the right 
design. And after evaluating many 
cast metals, they had the right 
material, too... ductile iron. 


Here’s how ductile iron worked with 
their design: In foundry, complex 
castings were produced with ease. 
The machinability of ductile iron 
stepped up finishing. Lathe and drill- 
ing speeds were increased. Breakage 
and rejections were minimized. 


As for product advantages, ductile 
iron had the high strength and 
toughness: a minimum tensile 
strength of 60,000 psi, yield 45,000 
psi, elongation 10%. Performance 


speaks for itself: after 7 years oper- 





hub 


ation of over 5,000 fans, no hub 
failures of any kind. 

6 types of ductile iron are available 
to meet your specific design require- 
ments. They have tensile strengths 
that range from 60,000 to 150,000 psi 
with elongation ranging from 5% to 
more than 20%. And all possess re- 
sistance to wear, shock, elevated 
temperatures, to permit replacement 
of costlier materials without sacri- 
ficing product performance. Why not 
get more information. Request your 
copy of “Ductile Iron Digest.” Write: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street 3neo, New York 5,N. Y. 





“ps ductile iron...for high strength and toughness in iron castings. 
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How shall the United States keep abreast of the developments in science and 
scientific technology? How shall it help avoid disaster? How shall it insure 
that new knowledge will be used for the benefit of mankind in general and its 
citizens in particular? These are some of the most important questions before 
the American public today. 

To answer them, the American Association for the Advancement of Science 
held a Parliament of Science on March 15-17, in Washington, D. C., at which 
a representative group of more than 100 American scientists and public leaders 
were in attendance. The purpose: To consider current and pressing problems 
of the support of science and the improvement of education. 

These five main topics were considered by the Parliament of Science: (1) 
The Support of Science, (2) Organization and Administration of Science in 
Government, (3) Communication Among Scientists and Communication of 
Scientific Ideas, (4) The Selection, Guidance, and Assistance of Students, and 
(5) The Improvement of Teaching and Education. 

A great number of conclusions were reached, but underlying these specific 
conclusions are the following smaller number of important general principles 
upon which the participants agreed: 

1 Scientific endeavor is one phase of human intellectual effort; the degree 
to which it flourishes depends largely upon the extent to which intellectual 
effort generally is supported and encouraged. 

2 Optimal progress in science requires increased support for basic research. 

3 As funds for the support of science increase, it becomes increasingly 
necessary to formulate appropriate plans and procedures for the administration 
and correlation of the total scientific effort and to give closer scrutiny to na- 
tional scientific policy. 

4 In order that science may progress most effectively, and in order that 
science may be wisely used for the improvement of human welfare, scientists 
must have the maximum possible freedom to communicate with each other, 
both in person and by publication, and to communicate with the public. 

5 Scientists are dedicated to the finding of new knowledge. As citizens, 
they have the responsibility to concern themselves with the social consequences 
of their scientific findings and to inform the public of the consequences they 
foresee. 

6 The primary goal of education is the intellectual development of the 
individual. The primary need of education is to improve quality and to raise 
standards—of teachers, of curriculums, and of what is expected of students. 

7 In the assignment of funds to the improvement of education, first priority 
should go to improvements in curriculums, teaching, and the status and salaries 
of teachers. 

The entire report of the 1958 Parliament of Science, which is highly illuminat- 
ing, appears in Science, April 18, 1958. Scientists and engineers are urged to 
read this report as it emphasizes the need for a more understanding collabora- 
tion between their special profession and the rest of society. At the same time 
it stresses the urgent need for society to understand the scientists’ problems 
and their implications.—J. J. Jaklitsch, Jr. 
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In the wake 

of the artificial satellites, 
the nation is taking 

stock of its procedures 
and achievements in 
science and engineering. 
At the level of 

the graduate student, 
education becomes a 
process of independent 
and creative thinking, 
the student's thesis 
making an original 
contribution to the field 
of knowledge of his 
choice. The Engineering 
College Research Council 
works to co-ordinate 

this research. 
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Ir 1s the purpose, here, to discuss research activities at 
American schools in mechanical engineering—tesearch 
associated with advanced-degree work at the Master of 
Science and PhD levels, as well as the personal research 
activities of the teaching faculty members and full-time 
research employees of the educational institutions. 

A definition of research might run about as follows: 
It is the process of doing something about something 
that nobody knows anything about, or, in other words, 
research is the process of investigating the unknown 
These unknown factors may cover a wide range of in- 
terest, such as the development of abstract ideas as- 
sociated with the design of digital computers, theo- 
retical investigation into the metallurgy of steels, ex- 
perimental investigations of heat transfer and fluid- 
flow characteristics of gases flowing at high velocities, 
the discovery of new parts, equipment, or processes to 
improve present operating units. 


Subdivisions of Research 

There has been a great deal of discussion attempting 
to explain aud define the different kinds of research that 
might be classified under basic, fundamental, applied, 
developmental, and similar adjectives. Experience has 
indicated that applied research in one field might be 
considered basic research in another. For example, to 
the mechanical engineer the development of the funda- 
mental design data on the performance of new materials 
might be considered basic, while from the standpoint of a 
scientist such work would be applied research. From 


1 Formerly Director, Engineering Research Institute, University of 
Michigan, Ann Arbor, Mich. 
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the engineering standpoint, the most important fact with 


respect to these possible divisions of research is that 
actual research operations frequently involve some phases 


of basic and applied research and development. In al- 
most all operations, applied research and development 
are necessary to solve problems in basic or fundamental 
research. 

Definitions might be: Basic (fundamental) research is 
that kind of activity in which the objective is to deter- 
mine the true facts only; applied research is that activity 
associated with obtaining new information which will 
be of general importance to a specific field of activity. 
Development research is that activity associated with 
producing a new product or piece of equipment to meet a 
specified objective. Testing is the collection of informa- 
tion under controlled handiiens. It should be noted 
that testing is not generally considered as a research ac- 
tivity, and frequently development has no research 
basis. 

There are many areas in mechanical engineering where 
the information available is so fragmentary in nature, or 
the complications are so manifold, that a testing pro- 
gram may be necessary as a preliminary to a basic research 
investigation, and in this case such a program is fre- 
quently considered as a part of the investigation. The 
important difference between testing and research lies in 
the fact that, although the test results may be new in- 
formation, they will be of extremely limited value unless 
that information can be correlated with known varia- 
bles and/or placed in a logical theory. Research in- 
volves an analysis and development over and above that 
required for routine testing. 

One might ask: Why is a university interested in 
doing research? An engineering student, particularly in 
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the undergraduate days, learns a series of fundamentals 
and the application of those fundamentals to the solution 
of certain problems, and receives an introduction to 
some development activities. To a large extent, under- 
graduate activities are associated with the absorption of 
knowledge and the development of a skill as a basis for 
future work and thought. 


The Graduate Student 


If the educational institution wishes to undertake gradu- 
ate study, it must recognize that the primary character- 
istic of graduate study which differentiates it from under- 
graduate study is the development of independent and 
creative thinking on the part of the student. This is 
formalized usually by the development of a suitable thesis, 
frequently at the Master's level and almost uniformly at 
the doctoral level, such a thesis constituting an original 
contribution to the field of knowledge of the student's 
choice. Research is a part of the requirements for gradu- 
ate study. The American Society for Engineering Edu- 
cation in the ‘‘Manual for Graduate Study in Engineer- 
ing,’’ recommends that ‘“‘not less than one third of the 
major allotment in a doctorate program be devoted to 
research,’’ and again, ‘‘A greater time to be spent on re- 
search is to be encouraged for any student who shows 
early acceptance of complete responsibility for the use of 
his time when it is undirected.’’ Experience at the lead- 
ing educational institutions indicates that it is desirable 
for the faculty to engage in significant research work to 
provide an adequate basis of creative instruction. 


Research as a Career 
The portion of engineering graduates entering the fields 
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of research and development has increased tremendously 
during the past 30 years. It has been estimated that in 
the late 1920's from three to five per cent of the engineer- 
ing graduates entered this kind of activity. A recent 
survey by the National Science Foundation indicates 
that in 1955 at least 25 per cent of our engineering gradu- 
ates were going into the research and development 
fields. 

During 1953-1954, the National Science Foundation 
estimated (“Basic Research—A National Resource,”’ 
NSF 57-35) that industry-oriented institutions, colleges 
and universities, other nonprofit institutions, and federal 
government agencies spent about $5.4 billion for research, 
of which approximately eight per cent was basic or 
fundamental research. It was shes found that the col- 
leges and universities did about nine per cent of the total 
research performed, and of this amount, only about one 
third was financed by college and university funds, the 
remaining two thirds coming from sources outside the 
educational institutions. 

The majority of the research work in the colleges 
and universities could be classified in the basic and funda- 
mental research areas. If it is desired to increase the 
research output of our schools and colleges, further sup- 
port from outside agencies will be necessary, since the 
resources of almost all our institutions of higher educa- 
tion are already sorely taxed and will be more inadequate 
than ever to meet the student-load increases during the 
next 15 years. 

To handle most efficiently grants, contracts, and other 
types of support for research activities, many educational 
institutions have established units for administering 
such research grants and contracts. These administra- 
tive units for engineering generally follow the policies 
stated in ‘‘A Suggested Research Policy for the Guidance 
of Engineering Schools"’: 

“It is to be expected that the research program of an 
engineering school should properly embrace the follow- 
ing types of activities: 

1 Research to discover basic or fundamental scientific 
principles and facts which will advance the science of 
engineering. 
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2 Applied research or development of specific de- 
vices or processes which will develop the competence of 
the teacher and the student, thereby serving the engineer 
in a manner parallel to the clinical studies of the physi- 
cian. 

3 Activities which serve the public interest, as for 
national defense, public health, or general industrial 
and agricultural progress.’** 


The ECRC 


In order to provide an over-all picture of research 
at our leading educational institutions, the Engineering 
College Research Council CECRC) has recently pub- 
lished Engineering College Research Review, 1957,* summa- 
rizing the work done at 109 institutions during 1957 
1959, representing an expenditure of about 100 million 
dollars, and employing 15,000 technical people. This 
volume contains more than 5000 entries, of which a 
little more than 900 may be classified as being in the 
field of mechanical engineering. In addition to listing 
the titles of research projects being undertaken at the 
various educational institutions, the volume includes a 
history of the Engineering College Research Council, 
the research officers, the research policies, and research 
expenditures at each institution. It is the most complete 
source available for engineering research activities in 
American educational institutions. 

“The Review provides a unique source of information 
to all those who are in engineering college research so 
that they can know of the research conducted elsewhere 
which is similar or related to their own interests. 

The engineering colleges themselves can benefit from 
the knowledge here displayed of the policies applicable 
to research and of the research programs at other insti- 
tutions.’" Also, “‘In engineering teaching, continual 
contact with the forefront of engineering and scientific 
progress is essential. The engineering teacher 
carries a responsibility to contribute to the advancement 


2 Journal of Engineering Education, Oct., 1954. 
° To be obtained from Renato Contini, Secretary, ECRC, New York 
University, University Heights, New York 53, N. Y. Price, $2. 
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of knowledge through engineering research. The uni- 
versity must provide the opportunity to realize this ob- 
jective in terms of time, facilities, and assistance.”’ 
(Foreword to Engineering College Research Review). The 
importance of research participation to the individual 
faculty member is indicated in the 1955 ASEE ‘‘Report 
on Evaluation of Engineering Education.” 


Classifying the Projects 


Computers, both analog and digital, are important 


new facilities available to the engineer. To learn how 
many projects of the approximately 5000 entries listed in 
the Research Review dealt with analog computers in the 
field of mechanical engineering, its “Index to Research 
Projects’’ was examined. The entry ‘‘Analog Com- 
puter(s)’" had 30 page references, which yielded 48 
specific projects having the words ‘‘analog computer(s)"’ 
in the title. The distribution of these project titles over 
the various fields of engineering is shown in the follow- 
ing: Electrical engineering, 33; chemistry and chemi- 
cal engineering, 4; mechanical engineering, 3; com- 
puter centers, 3; mathematics, 2; aeronautical engi- 
neering, 1; civil and sanitary engineering, 1; engineering, 
1; total, 48. 

This analysis would indicate that there were 48 
separate research programs involving analog computers 
in the 109 ECRC schools. A further analysis indicated 
that no research project at The University of Michigan 
contained the words ‘‘analog computer’’ in the title. 
Yet, there were nine projects at The University of Michi- 
gan that were associated with the theory, development, 
or use of analog computers. This example is given to 
call attention to the value of the Research Review in 
locating research of a given type at the ECRC schools, 
and at the same time to indicate the deficiencies that may 
exist. 

As indicated previously, research in modern science 
and engineering requires expensive equipment, facilities, 
and staff, frequently beyond those available to a specific 
educational institution on the basis of its normal budget. 
In addition, it must be recognized that, if we are to ex- 
pand the fundamental research activities in the higher 
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educational institutions, financial support must become 
available from sources external to the institution. 


Liaison With Industry 


To help industry understand the needs of educational 
institutions with respect to grants and contracts for re- 
search support, the ECRC is preparing a pamphlet to 
assist industrial organizations and educational institu- 
tions who wish to co-operate in research activities for 
mutual benefit. This pamphlet will include a discussion 
of the objectives of research in industrial and educational 
organizations, the research operations at educational in- 
stitutions, and suggested items for consideration in a 
sponsored research project contract. 

Frequently, the professional mechanical engineer is at 
a loss to propose examples of fundamental research in 
the field of mechanical engineering. As an example of 
such activities, the research projects listed in the Research 
Review under the University of California, Berkeley, for 
mechanical engineering, show that, for example, the 
field of fundamental heat-transfer investigations 1in- 
cluded: gaseous radiation; boundary layers; clothing; 
very low pressures and supersonic velocities; gas-solids 
systems; forced convective boiling; radiant heating 
and cooling; coiled pipes; subcooled nucleate boiling; 
total emissivity; local measurement; and liquid-metal 
convective heat transfer. It is expected that, in due 
course, many, if not the majority, of these investigations 
which produce significant research results will be sub- 
mitted as papers before ASME meetings and published 
in Transactions of the ASME. In fact, the engineer who 
is puzzled about basic research in mechanical engineering 
would do well to study Transactions (including the Jour- 
nal of Applied Mechanics) for a year, since this publication 
contains many papers of fundamental nature and of 
lasting interest. 

Fundamental research is an investment in the future 
that must be supported by all engineers. It is particu- 
larly important to mechanical engineers who want to 
lead in their fields. Have you given any thought to 
how you are upholding fundamental research in me- 
chanical engineering? 
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Fig. 1. Human reaction to vertical- 
vibration-mean thresholds by Gold- 
man (8) and Janeway (7) 
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military vehicles 
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By A. O. Radke, Assistant Director, 


Bostrom Research Laboratories, Milwaukee, Wis. 
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Fig. 2. Human reaction to 
vibration, Jacklin (2) MEAD Acce.enomereR 
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Fig. 3. Mechanical response of man to vertical vibration 
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Human tolerance to vibration and the resulting decrease in efficiency have 


been ignored in designing many commercial and military vehicles. 
show that serious physical disorders result from continued exposure, 


yet little consideration has been given to vibration in engineering design. 


* ‘‘occupational’’ exposure of man to vehicle 
vibration affects the health Pm well-being of the in- 
dividual and the performance of the machine. Military 
and commercial vehicles of all types are man-machine 
systems, directly analogous to servomechanisms—but 
with human controllers. These controllers are called 
upon not only to start, guide, and stop the mechanism, 
but to make computations and give direction under 
widely varying conditions. 

Nearly everyone is exposed to vibration—at least as a 
passenger in an automobile—although the automobile 
is the least offender as far as ride vibration is concerned. 
On trucks, tractors, and other military and commercial 
vehicles, man exists principally to accomplish the ma- 
chine function. To this extent, his comfort and even 
his efficiency have often been incidental to, or at best, the 
least consideration in, the design of the machine. 

These considerations make exact knowledge of the 
vibration environment to which man is exposed, his tol- 
erance to vibration, and the consequences or cost of ex- 
ceeding them important and necessary. 


Man’s Tolerance to Vibration 

Present knowledge of man’s tolerance to vibration is 
largely in terms of his subjective reaction to steady-state 
vibration. 

Investigations made both in Europe and in the United 
States have developed the general pattern of tolerance 
(1 to 6).! The effect of motion in each direction sepa- 
rately has been investigated, but little has been done 
for combinations of motion, although Jacklin has pro- 
posed vector summations and corresponding indexes of 
comfort. Several efforts have been made to combine the 
data of these various investigations and to establish 
limits or recommend allowable vibration intensities (7, 
8). The recommendations and suggested thresholds 
for at least the vertical direction are shown in Fig. 1. 
Data for the transverse and longitudinal directions are 
much less complete; however, Jacklin does show that 
man in a seated position has considerably less tolerance 
of vibration in the transverse and longitudinal directions 
than in the vertical, Fig. 2. 

Man's dynamic behavior, or mechanical response to 
vibration, has been studied in relation to the subjective 
reaction to vibration (5, 6). Fig. 3 shows the dynamic 


1 Numbers in parentheses refer to the Bibliography at the end of the 


aper. 
Conntiond by the Management Division and presented at the 
Annual Meeting, New York, N. Y., December 1-6, 1957, of Tue 
American Socigty or Mecuanicat Enoingers. Condensed from Paper 
No. 57—A-54. 
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Medical surveys 


characteristics of man both seated and standing. It is 
significant that, when seated, he exhibits a resonance or 
maximum amplification near 4 cycles per second (cps); 
while standing he has the ability to attenuate or to in- 
sulate himself against vibration, particularly above 3 
cps. The amplification at 4 cps is characteristic of all 
subjects studied. 

The amplification of the various parts of the body 
may vary with the subject’s tenseness and may vary be- 
tween individuals, some exhibiting much higher ampli- 
fications for the head and upper torso than that shown in 
Fig. 3. The field-test data plotted in Fig. 3 show that 
the data have more than laboratory significance. 

The relation between the resonant frequency of man 
and higher perceptibility of vibration exhibited by man 
at this frequency is shown by the curves in Fig. 1. 


Occupational Studies 


Important as these data are on tolerance to vibration 
and mechanical response, they tell very little in terms of 
performance or the effect on health and comfort. While 
they attempt to establish limits, they do not spell out 
the costs of excessive vibration. 

Some general but important evidence of the physio- 
logical damage and cost of vibration has been developed 
by medical surveys of people in occupations connected 
with driving or operating “‘rough-riding’’ vehicles. 
The results of even these ein studies reveal the 
seriousness of the problem. The following excerpts are 
typical: 

‘A survey of orthopedic surgeons in the United States 
definitely establishes that riding on trucks or tractors 
either causes or aggravates a number of disorders of the 
spine and supporting structures of drivers. 

“With more than 10 million trucks and tractors being 
operated in the United States, exclusive of those in the 
armed forces, the health hazards of driving such ve- 
hicles constitute a major medical problem that is not 
a the attention and study it deserves, either by 
the medical profession or the manufacturers of such 
equipment”’ (9). 

“The writer has examined officers compelled to ride 
for prolonged periods of duty in jeeps, over rough roads, 
and such officers have developed severe lower back pains 
causing retirement from the service with substantiated 
diagnosis of intervertebral disk, hernia or rupture, 
operative procedure being required in some cases"’ (10). 

While the implications of both the laboratory and 
field studies are apparent, the actual cost in terms of 
health and impaired performance is undetermined. In- 
vestigations in these areas are necessary and overdue. 
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The Vibration Environment 


Automobile drivers and passengers aside, some 15 
million Americans each day ride or operate vehicles 
which have a relatively high vibration intensity. These 
vibrations result from the terrain and the dynamic reac- 
tion of the vehicle, and from the engine and induced 
vibration of the vehicle components. While all are im- 
portant to man, the higher frequencies (above 10 cps) are 
easily and generally attenuated. For this reason, only 
vibrations under 10 cps are considered to be a ride 
problem. 

The dynamic behavior of vehicles is mathematically 
but complexly and laboriously—predictable. Electronic- 
vibration-measuring and recording equipment have made 
actual measurement of the vehicle and the driver vibra- 
tion under field conditions practical, and perhaps more 
satisfying. 

Seismographic measurement of vibration is fairly easily 
accomplished. The recorded traces can be analyzed for 
both the frequency and amplitude content on both the 
vehicle and the driver. 

An analysis of similar data for a variety of vehicles 
under normal operating conditions has been made, and 
the general pattern of vehicle-vibration intensity and 
frequency is shown in Fig. 4. Zones A and B are the 
range of accelerations for the vehicles. Zone C repre- 
sents the vibration as measured on the operator or driver 
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when subjected to the vibration intensities in Zone B 
The higher intensity levels measured on man are the re- 
sult of the amplification of the vehicle motion by the 
more or less standard seating—principally seat cushions. 

Zones A, B, and C combined represent man’s vibration 
environment on at least the most common commercial 
and military vehicles. To reference these intensities in 
terms of man’s tolerance to vibration, the various thresh- 
olds established by Goldman and Janeway are also 
shown in Fig. 4. 

It is quite <i that man is exposed to vibrations 
where he is vibrated at levels of intensity above the so- 
called uncomfortable or unpleasant thresholds, and is 
frequently exposed to vibration intensities above even 
the so-called intolerable and extremely uncomfortable 


levels. 


Vibration Attenuation 

The consequences of seating a man on a vehicle are 
twofold: (4) He is robbed of his own natural vibration 
attenuators—his legs; (4) the seat provided, for the 
most part, has amplified the vehicle motion. 

Fig. 5 shows the dynamic characteristics of a conven- 
tional seat taken from a current-model truck in trans- 
missibility versus frequency. The transmissibility was 
determined by measuring the motion of the man seated 
on the cushion and comparing it to the exciting motion. 
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Analysis of the problem has led to specific and practical recommendations 


It is quite obvious in this situation that man is experi- 
encing vibration amplitudes equal to or greater than 
those of the exciting motion. If the frequency range in 
which this amplification occurred is compared with the 
frequency ranges of the various vehicles, as shown in Fig. 
4, it can be deduced that man will experience similar 
amplification in a majority of our present commercial and 
military vehicles. 

Man on a seat is analogous to a sprung mass and obeys 
the same laws of vibration dynamics. They are: (a4) In 
order to achieve isolation, the natural frequency of the 
mass on the spring must be lower than the exciting fre- 
quency (that is, that of the vehicle) by a factor of at 
least the square root of 2; (4) the natural frequency of 
the man or mass on the seat or spring is a function of the 
spring rate of the system, which for a linear system is 
governed only by the deflection of the spring by the mass. 
These two laws are illustrated in Figs. 6 and 7. 

Recognizing these, it can be shown that a seat de- 
signed only for static comfort will permit a deflection of 
only several inches and that this Seiten will fix the 
dynamic characteristics of the seat and produce the re- 
sult very much like that shown in Fig. 5. 

That this is true regardless of the particular internal 
construction of the cushion is shown in Fig. 8 which 
compares the dynamic characteristics of three cushions 
representing very common construction. 

Since they are designed principally for static comfort 
which, in turn, establishes the amount of deflection of 
the man into the cushion, the dynamic characteristics are 
essentially the same. If sufficient deflection of the man 
into the cushion were permitted (that is, on the order of 
10 in. to achieve some degree of isolation), the cushion 
would be ridiculously soft and statically uncomfortable. 


insulation from Vibration 


The solution to the problem lies in the insulation of 
the man from the basic vehicle vibration. Separation of 
the dynamic and static qualities of the seat is the ap- 
parent first step. The mechanism by which the man is 
isolated from the vehicle vibration is called the suspen- 
sion. The suspension principle may be applied to the 
seat, or to the entire operator area, or to the vehicle, as is 
done in the case of passenger automobiles. The last two 
are obviously more expensive and, in many cases, im- 
practical because of the operational requirements of the 
vehicle. 

Adequate suspension seat design requires a suspension 
natural frequency sufficiently below that of the vehicle 
frequencies to attenuate the vibration and shock. 

While vibration and shock are often considered as 
separate problems, they frequently have a common solu- 
tion. Dynamically, they are similar and differ largely 
in degree. The practical application of a suspension 
mechanism to a seat requires a method of “‘preloading’”’ 
in order to keep the space requirements within reasonable 
limits, to accommodate a range of drivers’ weights, and 
to provide reasonable driver-control relationships. Pre- 
loading is simply a method of placing an initial load or 
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tension on the springs which will balance the static load 
of the driver sol tila the system into static equilibrium 
at some predetermined point. 

A laboratory comparison of the dynamic characteris- 
tics of a suspension seat with conventional seat cushions 
is shown in Fig. 8. That the differences between con- 
ventional seat cushions and suspension seating, as shown 
in Fig. 8, are valid in actual vehicle application is 
shown in Fig. 9 and by the points identified as field-test 
values in Figs. 5 and 8. 

While the field-test values are actually average ac- 
celerations plotted at average frequencies, they are suf- 
ficiently representative to at least confirm the theoretical 
and laboratory predictions. 

Even with present suspension seating, however, the 
vibration intensity may still be greater than the recom- 
mended limits proposed. To meet these recommenda- 
tions would increase the cost not only of the seat but of 
the vehicle. As the cost of achieving the recommended 
limits increase, the validity of the limits becomes of 
great importance. More exact knowledge is needed of 
the physiological cost, effect on performance, and the 
effect on the health and morale of the operator. To this 
end, a considerable study has been initiated to measure 
at least the physiological and psychological factors that 
affect man exposed to vibration. It is hoped that the de- 
velopment of these basic data will enable designers to 
make maximum and effective use of man’s ability. Effec- 
tive manpower is perhaps our most precious and limited 
resource. 
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He is the man who creates new things. 


Tre problem is to teach engineering, as dis- 
tinguished from the basic and engineering sciences on 
the one hand and the technical skills which support en- 
gineering on the other. 

The goal of engineering courses should be to develop 
capacity for dealing with both creative and analytical 
problems, to integrate the basic and engineering sci- 
ences, and to instill a professional attitude characterized 
by willingness to exercise judgment, to make decisions, 
and to accept responsibility. 

Successful college methods all involve the student's 
working at the highest level of which he is capable on a 
series of realistic engineering problems, individual 
egg se or a thesis. The project or problem work may 
be incorporated in the engineering science courses; or 
there may be separate problem courses whose sole func- 
tion is attainment of the afore-mentioned goals and where 
there is no attempt to develop anything new except 
problem-solving ability. 

These special courses are built around the solution of 
problems by the student on his own initiative. Some 
of the problems require a good deal of creative thinking 
while others are highly analytical. 


Make That Shaft Turn 


The following problem, not original with the author, 
was used very successfully early in the sophomore year 
when the students had had almost no engineering and 
only about half of their basic science courses. 


Design a means which will cause a driven shaft to ro- 
tate in only one direction when a driving shaft turns 
either way. The velocity of the driven shaft should be 
equal in magnitude to that of thedriver. Shafts are paral- 
lel and about 6 inches apart (Fig. 1). The power to be 
transmitted is small. Sketch a simple device to do the job. 


The students had had no instruction in mechanisms 
and had no convenient reference material, and thus were 
thrown on their own resources. The problem was given 
for a week's work outside of class, and so one might 
think there would be a great deal of collaboration. Un- 
doubtedly notes were compared and upper classmen con- 
sulted, but this in itself has educational value. On 
challenging assignments such as this, students usually 
exhibit a high degree of professional pride in their own 
individual ideas, and so a wide variety of solutions re- 
sults. For this problem 25 students presented solutions 


1 Based on two papers contributed by the Education Committee and 
presented at the Annual Meeting, New York, N. Y., December 1-6, 
1957, of Taz American Society or MgcHaNicat ENGINEERS. 

2 Condensed from ‘“The Engineering in an Engineering Curriculum,"’ 
by D. W. Ver Planck, Mem. ASME, Department of Mechanical Engi- 
neering, Carnegie Institute of Technology, Pittsburgh, Pa. 
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The engineer is more than a technician: 


Here, educators discuss engineering education. 


Tomovuw s Engineer! 








oreiven Swarr 







THE PROBLEM 


Fig. 1 A sophomore problem: Make the 
driven shaft rotate always in one direc- 
tion while the driver may turn either 
way. Elementary creative engineering. 


Teaching Cucotive Engineering’ 


of five main types with as many subspecies as students 

The most common type of solution and possibly the 
best is shown in Fig. 2. It consisted of two oppositely 
directed belt drives each incorporating an over-running 
or one-way clutch. Variations used chains or gears. 

There were a number of solutions in which gears were 
shifted by a screw on the drive shaft or by friction with 
the drive shaft. The latter is shown in Fig. 3. There 
were numerous schemes in which gear shifting was done 
electrically by solenoids energized through switches 
actuated by changes in direction of the drive shaft. 

In addition to these mechanical drives between the 
two shafts, several hydraulic and electric links were pre- 
sented. A hydraulic link is shown in Fig. 4. 

The individual students presented their solutions to the 
class without the instructor having seen them first, and 
then the class, with guidance, classified them into main 
types. Next the class tried to evaluate the solutions con- 
didn such things as probable workability and relia- 
bility, and number and simplicity of parts with the 
attendant economic implications. At this stage it be- 
came clear that some of the solutions represented good 
engineering while others did not. 

Some of the more complicated solutions were difficult 
to describe and their authors had a powerful lesson from 
the class on the value of being able to communicate 
effectively by good sketches. 

A problem such as this, given at the right time, is ex- 
ceedingly good education for engineering. The student 
has to draw on his creative powers and on all of his 
relevant experience; he has to be able to put on paper and 
communicate to others what he visualizes; and he must 
be prepared to defend his ideas against the criticism of 
his associates. Finally, in comparing the various solu- 
tions he learns for himself what is good engineering. 





Problem for Seniors 


A problem of a very different character that was used 
successfully with seniors as a week's assignment was: : 


Investigate the feasibility of a windshield defrosting 
system for private automobiles which uses electrically 
conducting glass for the windshield and power from the 
car's electrical system. 


What does the student have to do? First he must seek 
out the real problem or problems—something to get his 
teeth into—because the problem as stated is pretty vague, 
as is usual in real engineering situations. The student 
must define the problem for himself in specific terms. He 
has to think about what the defroster should accomplish. 
Drawing on his experience he might set down some situa- 
tions when a defroster is needed. For example: 
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CLUTCHES IN HUBS 


FRICTION TURNS \_ 


IDLER CARRIER WITH DRIVE SHAFT 


RECIPROCATING PUMP 


©]; ° 


SOLUTIONS BY STUDENTS... Clutches... Idler carrier ... Hydraulic link 


Fig. 2 The most common—and perhaps the best—solution to 
the first problem. Students, untrained in mechanisms, were 
on their own. Fig. 3 Another solution: Friction impels 
the idler carrier into the correct position, whichever way the 


1 To melt ice from the outside of the glass after the 
car has been parked in a sleet storm. 

2 To keep snow and slush from freezing on the out- 
side when the car is being driven. 

3 To keep frost or fog from forming on the inside 
when driving in cold weather. 


The student must realize that in each of these condi- 
tions—and there are many possible combinations of 
them—the function of the defroster is to supply heat 
either to the outside or to the inside of the glass. 

How much heat? The student must decide such things 
as reasonable numerical values for outside and inside air 
temperatures, thickness of ice on the glass, humidity (or 
dewpoint) inside the car, rate at which snow strikes the 
glass, and speed of the car through the air. An immature 
student tends at this point to assume the simultaneous 
occurrence of the worst possible conditions; for instance, 
a heavy sleet storm, six large people inside all smoking, 
no ventilation, and the car going at 100 mph. 

The student soon finds himself faced by a problem in 
heat transfer and a need for making simplifying assump- 
tions as his judgment dictates. This part of the work will 
involve the writing of algebraic equations and the per- 
forming of some mathematical operations which will 
not be dwelt on here. The conclusion of this stage of the 
student's work would be a numerical value for the heat 
required for the conditions he has assumed: For example, 
to keep frost from the inside in zero weather at a car 
speed of 40 mph requires about one kilowatt. 

One kilowatt is several times the rating of the usual 
car generator. Thus the student may conclude from his 
work that the proposal is not feasible in the present state 
of automobile development, since the added cost of a 
much larger generator could hardly be justified by the 
small advantage of heating the windshield electrically 
when the conventional method, using air from the 
heater, is so simple and economical. 


Educational Values 

Why is this problem good educationally? First, it is a 
truly professional problem as distinguished from the 
usual textbook type. The student is given only a general 
situation and has to define a specific problem for himself. 
This is the way problems come to you and me in prac- 
tice. The student has to supply his own numerical data 
based on his own experience and judgment just as we do 
in our problems. Moreover, the end point is not a num- 
ber—the answer is not 1.2 kw—rather it is a recommen- 
dation; e¢.g., “This proposal is not feasible because of 
a large increase in generator size. Since its advantages 
do not appear great, I recommend abandoning the idea."’ 
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driver turns. Gears were also shifted electrically. Fig. 4 
Several hydraulic and electric links were presented. As the 
class compared solutions, students learned what good engi- 
neering is. 


Second, the problem cuts across several sciences. Al- 
though it turns out to be largely a problem in heat trans- 
fer, thermodynamics of air-water vapor mixtures comes 
into it, and also some electrical engineering. The student 
does not know in advance what sciences will be needed; 
he has never worked, or seen worked, a closely parallel 
problem. Therefore, he must, on his own initiative, 
select and apply the principles he needs. 

A final problem concerned an electromechanical servo 
system, and it is important to observe that the seniors 
to whom it was assigned had taken no course in servos, 
and, therefore, the problem was not of a type they had 
encountered before, but a new experience. The students 
had to find out for themselves that the behavior of the 
system could be described by means of a differential equa- 
tion. This, of course, was not the first time they had 
derived and solved a differential equation by themselves, 
but this problem represented an entirely new combina- 
tion of physical phenomena to be described mathemati- 
cally. The students had to decide how the laws of 
electric circuits and of mechanics were applicable to this 
case and then apply them, expressing the equations in 
terms of variables they deemed appropriate. 

The three problems which have been described differ 
widely from each other in amount of creativity needed 
and in mathematical level, but all require the student to 
work as an engineer with maximum freedom to exercise 
judgment and initiative. All require decision making. 

To make room for the kind of education being dis- 
cussed here and for the increased emphasis on science, 
some things have to be eliminated. These are: the courses 
chiefly descriptive of existing plants and equipment, the 
design courses whose content is largely drafting, and the 
shop courses whose objective is principally the acquiring 
of manual skill or know-how. 

The young engineer needs to be proficient in the prin- 
ciples of engineering drawing—particularly he should 
be able to communicate by sketches—but he does not 
need to be an accomplished draftsman. Neither does the 
engineering graduate need to be a machinist or a-welder. 
It is, of course, highly desirable for him to acquire a feel 
for machinery and for che making of measurements 


Conclusion 

The heart of an engineering education is now, as it 
always has been, the learning of what has come to be 
called the engineering method. The method itself is not 
new. The new element is that mathematics and science 
are becoming ever more important tools. Learning to 
use these tools, and learning engineering method, are best 
done through intensive practice in solving realistic en- 
gineering problems. 
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Coience and the Engineer’ 

fluid displacement—that he recognize that there are 
many, many more thermodynamic media than steam and 
air. In short, here is a science of powerful breadth, yet 
one which may be applied immediately to the most prac- 


Tuere has always been a basic core of technical infor- 
mation on which engineering training has been built. 
Its content has varied with the growth of the profession. 
In recent years our engineering accomplishments have 
been dominated by the advances in science. 

To a large degree the engineer must acquire the same 
understanding of natural phenomena as the scientist, but 
with a totally different objective. His knowledge and 
understanding are not ends in themselves but rather a 
means whereby his ability to produce designs for useful 
systems and processes may be enhanced. A constructive 
way to approach this concept of engineering science is 
by an examination of the implications of current ac- 
complishments in engineering. 

At one time, for example, the elements of kinematics 
and descriptive geometry dominated the basic core of 
knowledge for the mechanical engineer who was likely 
to become deeply involved in the design of linkages, 
gears, and other mechanisms. These subjects remain in 
our engineering curriculums, but so much experience has 
been accumulated that standardized designs are readily 
available. The modes of analysis of mechanisms have 
become so much more efficient that methods formerly re- 
quiring a very high degree of understanding are now 
introduced and used at an elementary level. In 1863, 
Josiah Willard Gibbs, recognized as one of the outstand- 
ing scientists of the world, received the first doctor's de- 
gree awarded in engineering in this country. His doc- 
tor’s dissertation covered an aspect of the design of 
gears—a subject which today would be included in the 
most elementary handbook on machine design. 


Application of Science 

Fluid mechanics is a field which the scientists first in- 
vestigated many years ago. However, until fairly re- 
cently the theories were largely ignored by the engineer 
who found them incapable of handling the practical 
problems with which he was confronted. However, 
today these theories have been extended and perfected 
so that such phenomena as boundary layers, compressible 
flow, shock waves, and cavitation are encompassed so 
fully that they have largely superseded the older, em- 
pirical rules of the engineer. The successes that have 
made the aircraft industry possible, that have intro- 
duced the gas turbine into practice in so short a time, 
were based on an intensive use of the scientific method by 
the engineer. 

Thermodynamics or, as formerly called, heat power, 
among mechanical engineers was primarily a collection 
of rules co-ordinated by one or sometimes two laws of 
thermodynamics, providing methods of analysis of a 
certain limited set of heat-power systems. In recent 
years with the impact of the gas turbine, rocket propul- 
sion, solar and nuclear energy, refrigeration at near ab- 
solute zero, and information theory, among other de- 
velopments, it can no longer suffice to associate thermo- 
dynamics solely with fully developed systems and ma- 
terials. It is essential that the engineering student learn 
how to apply all the basic principles of thermodynamics, 
not just one—that he appreciate that magnetic and elec- 
tric work may be just as important in fluid motion as is 

* Condensed from ‘Engineering Science, The Core of Engineering 


Training,’’ by N. A. Hall, Mem. ASME, Department of Mechanical 
Engineering, Yale University, New Haven, Conn. 
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tical of engineering problems. The principles must be 
set forth in broad generality so that the engineer may 
use them fully as basic tools in his new designs. 

The field of materials is probably having as significant 
an impact as any of the engineering sciences. Within 
ten years we have seen the transistor develop from a 
laboratory experiment of the physicist to an every-day 
item in radio and television. The principles of solid-state 
physics that made this advance in electrical engineering 
possible are equally applicable to problems in the plastic 
deformation of solids, to the mechanics of metal forming 
and cutting, and to the phenomena of friction and wear. 
In addition, the metallurgist is developing new materials 
with an almost tailor-made ability to meet specifica- 
tions. The mechanical engineer must not only be able 
to use materials with all the flexibility of choice availa- 
ble, but he must also understand the principles under- 
lying the behavior of materials under various conditions 
of use such as stress, temperature, and radiation. 

The emphasis in engineering training cannot afford to 
be rigid or circumscribed. The changes in the recent 
past, introducing new areas of science into engineering 
practice, will be followed by equally significant changes 
in the future. 


New Domains 


The task of introducing these new domains of science 
into the routines of engineering has become a major obli- 
gation of the research engineer. While the scientist probes 
further into the structure of an atomic nucleus, someone 
must come along and organize the principles which 
have been set forth so that useful methods of applying 
these to engineering can be available. This involves 
quite fundamental studies which have many appearances 
of pure scientific investigation. Yet the objective of re- 
search in engineering science is not to seek fundamental 
principles as such, but rather to obtain systematic pro- 
cedures whereby engineering designs may be created 
readily and efficiently. 

The field of combustion is a case where the engineering 
design methods at present are—aside from a few results 
from thermodynamics, heat transfer, chemical] kinetics, 
and gas dynamics—largely a collection of empirical 
rules. There are many successful procedures, but there is 
a deficiency in basic principles on which to build sub- 
stantially new designs. The intensive efforts of scientific 
studies in this field are certain to lead to much better de- 
sign methods. In this case the usable findings of the 
scientist will be translated into engineering practice al- 
most immediately—the need is so urgent. 

The translation of research findings into engineering 
practice by the engineering scientists is a major function 
of certain of the professional divisions of ASME. This 
is particularly evident in the publications of the Applied 
Mechanics, Heat Transfer, and Gas Turbine Power 
Divisions. A further reduction of this information for 
incorporation into the basic training of all engineers is a 
constant need. To the extent that this is done, engineer- 
ing science as the core of engineering training will not 
remain static in content or technique. 
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Gece the first installation of commercial land gas 
turbines in 1949, American manufacturers have sold over 
250 gas turbines for commercial service. These ma- 
chines have ranged in size from 1200 kw to 21,800 kw 
(standard rating at 80 F 1000-ft altitude). Thus the 
land gas turbine has emerged from the experimental 
and pioneering stages and has taken its place alongside 
the steam turbine as a reliable, economic prime mover. 

The simplicity of the gas-turbine installation is appar- 
ent when it is recognized that this is a self-contained 
prime mover which does not require the boiler, con- 
denser, pumps, and many other equipments which are 
part of the steam-turbine cycle. In spite of the compara- 
tive simplicity of this prime mover, good design is neces- 
sary in those items, external to the turbine itself, which 
are incorporated into the gas-turbine installation. 


Inlet-Air Ducts 


First, the problem of getting the air into the com- 
pressor: Air requirements range from 349,000 Ib per hr 
(approximately 82,000 scfm) for a 5300-kw unit to 
1,370,000 Ib per hr (approximately 322,000 scfm) for a 
21,800-kw unit. It is usually not practical to draw air 
from the turbine room since the room would be essen- 
tially at ambient temperature whenever the turbine was 
operating. Therefore air should be ducted in from the 
outdoors. 

The air entering the compressor must be clean to avoid 
erosion or deposition, either of which will reduce com- 
pressor efficiency and increase maintenance. Since a 
reduction of one per cent in compressor efficiency will 
reduce net turbine output and efficiency by approximately 
two per cent, it is important that compressor efficiency be 
maintained at a high level. Most of the gas turbines 
installed in this country to date have been equipped with 
inlet-air filters. 

Thus compressor-inlet air should be drawn from the 
outdoors through a filter and ductwork to the inlet hood 
of the unit. It would be tempting to save money on 
ductwork and perhaps on the filter by operating with 

Contributed by the Gas Turbine Power Division and presented at 


the Annual Meeting, New York, N. Y., Dec. 1-6, 1957, of Tus Amari- 
can Socigery oF Mecuanicat ENocingers. ASME Paper No. 57—A-142. 
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and I. H. Landes 


Engineering Planning and Development, 
General Electric Company, Schenectady, N. Y. 


ationary bas Turbine 


The land gas turbine offers the simplicity of a 
self-contained prime mover. But accessories 
must be wisely incorporated to insure optimum 
system performance. 











very high air velocities, taking a pressure drop of 10 to 
15 in. of water between the atmosphere and the inlet 
hood. However, filters should be selected and ducts 
designed with a full understanding of the effect of pres- 
sure drop. 

Inlet pressure drop has the effect of causing lower 
output and efficiency by reducing the air flow through 
the machine and reducing the pressure ratio across the 
turbine. In the first case, inlet pressure drop reduces the 
density of the air entering the compressor. This reduc- 
tion in density decreases the mass flow of air since at a 
given speed the compressor operates with essentially a 
constant-volume flow. The second condition occurs 
because the compressor operates at almost constant 
pressure ratio. With inlet pressure reduced, the com- 
pressor-discharge pressure also drops. The decreased 
pressure ratio now available to the turbine thus results 
in reduced turbine output. 

In many cases, the capacity lost due to pressure drop 
must be replaced either by additional installed capacity 
or purchased power. Typical costs of replacing the lost 
Capacity are shown in Fig. 1. 


Fig. 1 Capacity lost due to pressure 
drop in the inlet ducting must be 
replaced either by additional capacity 
or purchased power. This graph 
shows the cost of replacing lost 
capacity for a typical 5300-kw turbine 
generating station, with fuel valued 
at 20¢ per million Btu, annual load 
factor of 60 per cent, and 20 per cent 
fixed charges (installed cost $200 
per kw). 


30 


nN 
e 


0 
°o 


ve 
—+ 


° 


ANNUAL COST OF LOSSES ( IN $1000) 


e 


INCHES OF H20 
os Psi 
PRESSURE 0°0P 











TOP OF STACK 
t = 


REGENERATOR 6, STACK 


APPROX 49-6 


AiR FILTER 
HOUSING 


INLET AIR ODUCT 
«TOP OF 
4 REGEN 





LAPPROX 11’ 9" | 
APPROX 12'- 6" 
a) 


- 


‘\ — t+ 7 
= IF, ‘ 
: —| 


COMPRESSOR DISCHARGE 











Hp 


QO - 


ae 


een be = a 
INLET TO COMBUSTION CHAMBERS 


---——- 


ELEVATION 
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filter house can be seen at the left. 


Discharge Ducts and Stacks 


In discharging hot gas from turbine to atmosphere, 
pressure drop is again of importance, though the effect 
is not so great as on the inlet side. The air st through 
the cycle is not affected by increases in turbine discharge 
pressure drop. Increased turbine discharge-pressure 
drop does, however, decrease turbine output with con- 
stant fuel consumption. 

In general, sizing of discharge ducts will not be a 
problem with regenerative gas turbines since the turbine 
manufacturer normally provides all the ductwork 
connecting the turbine and the regenerator. In the 
past the regenerator has been located outdoors and the 
stack mounted directly on top. However, the problem 
of sizing the stack still must be solved. In addition to 
this, the design must avoid excessive recirculation of 
discharge gas into the compressor inlet. When recir- 
culation occurs, the temperature of air entering the 
compressor is increased. This results in decreased ca- 
pability and lower cycle thermal efficiency. 

Recirculation can be reduced by increasing the gas 
velocities leaving the stack, by increasing stack height 
and, if there is a prevailing wind direction, by placing 
the stack downwind from the inlet. The first two of 
these alternates tend to result in greater discharge pres- 
sure drops; the latter, of course, is merely taking ad- 
vantage of a natural phenomenon. The design objective 
is to strike a compromise by insuring against recircula- 
tion, yet maintaining a minimum pressure drop. 


Duct Systems 


To minimize the possibility of vibration or pulsation, 
the inlet and exhaust ducts should not be hung from 
the building structure but should be supported from the 
floor. The duct should be designed with sufficient 
structural stiffness so that the air flow itself will not 
cause excessive vibration. Duct supports must also be 
designed so that the resultant vertical load and resultant 
moment or couple applied to the compressor flange and 
the turbine flange do not exceed the limits specified by the 
manufacturer. 
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Expansion joints are required in both inlet and ex- 
haust ducts because the gas turbine, when in operation, 
will expand due to changes in temperature. There is 
also a large amount of expansion in the exhaust duct. 

Design of the intake duct is normally very straight- 
forward. The designer is concerned primarily with 
passing the retin mn. spoon of air with a minimum 
amount of pressure drop. The routing of this duct will 
of course depend mainly on the physical layout of the 
plant, taking into consideration such things as location of 
compressor-inlet flange, size and configuration of the 
inlet silencer, length of run and number of bends for 
alternate routings, amount of interference with service 
facilities such as cranes, and preferred location for the 
inlet filter. 

Inlet ducts are normally fabricated from */;¢-in. steel 
or Transite. To prevent drumming and to reduce noise 
level, heavier material, usually */s-in. steel, should be 
considered for all elbows and any straight section down 
stream from the silencer. The silencer, and all sections 
of duct downstream from it, should have acoustical in- 
sulation. Turning vanes should be provided in the 
elbows to keep pressure losses to a minimum. A man- 
hole will provide a convenient means for cleaning and 
inspecting the inlet duct. 

Expansion joints and gaskets are usually made from 
synthetic rubber. The expansion joint should be placed 
upstream of the silencer when possible because this type 
tinies is difficult to insulate for noise. 

The discharge duct presents a slightly different prob- 
lem. In this case pressure drop is not so critical, but the 
temperature of the gas presents some unique problems. 
Special consideration must be given to expansion and 
insulation. Exhaust-gas temperature is approximately 
840 F for a simple-cycle machine and 600 F for a regenera- 
tive machine. On a 50-ft duct, total expansion of as 
much as three in. may be encountered. This expansion 
requires special spring mounting for the duct to insure 
‘*in-line’’ movement at the expansion joint. 

The discharge duct is usually fabricated from sheet 
steel. The expansion joint can be made of glass cloth 
backed with rock wool when there is no back pressure or 
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when leakage is not objectionable. Metal joints are 


normally used on regenerative machines and on simple- 
cycle machines when a heat-recovery boiler is used. 
Three-and-one-half inches of rock wool with !/2-in. 
plaster outer coat will normally provide adequate in- 
sulation on the straight portion of the discharge duct. 


Inlet Filtering 


The two basic types of filters that have been applied 
in gas-turbine installations are: 

Viscous type—filtration through viscous-coated filter 
panels. 

Dry type—filtration through glass fiber pads. 

The viscous-type air filter can be an automatic, self- 
cleaning filter that is cleaned and recharged by passing 
it through an oil reservoir. One type is constructed in 
the form of an endless curtain of overlapping filter panels, 
driven by a fractional-hp motor. The oil bath removes 
foreign material that has been collected by the filter and 
prepares the curtain for further filtering action. Opera- 
tion of the drive motor is intermittent, controlled by an 
electric timer. For abnormal inlet conditions a ‘‘timer 
bypass"’ allows the filter to move continuously. 

Maintenance is limited to the removal of sludge from 
the cleaning tank and replacement of oil in the reservoir. 
For the range of gas turbines now available, 5300 to 
27,500 kw, a stock of 20 to 60 gallons of oil a year should 
be sufficient to replace oil taken off with the sludge. 

Dry-type filters are available in square-pad form for 
fixed-filter installation and in long-roll form for auto- 
matic operation. For fixed-filter installations small in- 
dividual filter cells made of oil-impregnated cellulose 
paper are installed in a field-erected prefabricated housing 
made from steel or Transite. The housing can be 
mounted on a foundation or erected on columns, with 
weather louvers for air intake. To service the cells 
each pad must be removed, the old filter media removed 
and replaced. 

The automatic dry-type filter is a long glass-fiber 
blanket rolled on a spool. During operation the filter 








Fig. 3 Turbine units 
rated at 10,000 kw and 
below are mounted on 
fabricated bases, com- 
plete with all piping and 
interconnections, for 
shipping and _installa- 
tion. This is a 6700-hp 
regenerative-cycle unit. 
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is fed from the supply spool to a discard spool after 
having pred Toss dirt load. The rate at which the 
timing device drives the blanket requires a replacement 
of the filter roll about every four months with normal 
dirt loading and atmospheric conditions. An override 
on the timer measuring pressure drop across the filter 
permits satisfactory automatic operation during ab- 
normal weather. 

Filter sizes should be selected for approximately 400- 
fpm face velocity. Pressure drop through the filter 
equipment with this velocity is 0.5 to 0.75 in. of water. 
Cleaning efficiency for the dry-type filter is about 85 
per cent, and about 92 per cent for the viscous type. 

The approximate cost of filter equipment including the 
filter, controls and drive, weather louvers, and mis- 
cellaneous hardware is tabulated below. This cost 
information is for the filter sizes between 80,000 and 320,- 
000 cfm. 


Estimated Cost® 
$110/1000 cfm (approx. 4300 |b/hr) 
$90/1000 cfm 
$165/1000 cfm 


* Nore: This cost includes the complete housing with filter cells, 
knocked-down construction for field erection on customer's supports 


Type 
Viscous 
Dry, automatic roll 
Dry, fixed pad? 


Housings for automatic filters are normally of the 
same type as those described for the fixed-filter-pad 
installation. A typical filter house is shown in Fig. 2. 
All seams and joints on the clean side of the filter should 
be made airtight, and access doors should be provided at 
both the front and rear of the filter for maintenance. 
Positioning of the weather louvers and design of the 
inlet section to the filters should insure good operation 
despite blowing snow and other severe weather condi- 
tions. If the application requires operation of the filter 
at subzero temperatures, special considerations are 
necessary. 


Silencers 


The problem of inlet and exhaust 
turbines increases as ratings increase. 


silencing for gas 
Standard silencer 
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designs are available for the smaller-size units, but for 
machines 15,000 kw and above, it is important to engi- 
neer each application because of available space, pressure 
drop, and noise-level requirements. 

The divergence of inlet and exhaust noise approxi- 
mates a hemisphere around the turbine. This front, 
however, can vary considerably with the location of the 
inlet and exhaust, the duct construction, and natural 
barriers. Inside the station, near the gas-turbine unit, 
the noise level will be approximately 95-100 db 
(decibels). This level is approximately that experi- 
enced inside a boiler plant. With proper inlet and 
exhaust silencing and good architectural design, sound 
levels measured at distances of 400-500 ft from the 
station are reduced to that of traffic noise. 

Consideration must be given to the acoustical charac- 
teristics of the building. Proper structural design with 
acoustic material in the walls can do much to obtain the 
desired sound levels, both inside the building and in the 
surrounding areas. For instance, a station with glazed 
tile walls and polished concrete floors could maintain 
substantially the same noise level throughout the build- 
ing. The entire station could form a good resonant 
sounding board transmitting noise to the nearby area. 

Theoretically, the best location for silencers is as close 
as possible to the inlet and exhaust of the turbine. In 
many installations this is practical for the inlet silencer, 
but because of the size of the exhaust silencer, it nor- 
mally must be located in the base of the stack outside the 
building. Studies of the pressure-drop effects on the gas 
turbine due to inlet silencing indicate that 1 to 3 in. of 
water will normally meee 4 satisfactory performance; 
normal exhaust-silencer pressure drop is approximately 
2 in. of water. 

Inlet silencers are usually rectangular in cross section, 
to match the inlet duct. Experience indicates satis- 
factory performance when air velocities through the 
silencer section do not exceed 75 fps. The silencer con- 
sists of a number of acoustic baffles of sound-absorbing 
material. Mechanical design is important because 
failure of any part could cause serious damage to the gas- 
turbine compressor. 
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Fig. 4 Plan view, installation of two 10,000-kw simple-cycle units. 
mounted on a slab foundation, with all ducting overhead. To reduce crane and building 
height, the inlet silencer can be located in the horizontal section of the duct. 


Here, each unit is 








Exhaust silencers are circular in construction with 
straight-through flow past an “‘X"’ constructed of acous- 
tic panels. The fibrous material of the panel is enclosed 
in perforated steel to prevent its being blown out the 
stack by the 200-fps exhaust gases. Exhaust silencers 
are usually not applied on gas turbines utilizing a regenera- 
tive-cycle or heat-recovery boiler because these equip- 
ments act as satisfactory silencers in themselves. 

The cost of silencers is primarily a function of the 
volume flow. Approximate costs of silencers for a 
16,500-kw unit would be: inlet, $12,000; exhaust, 
$30,000. 

Each installation has its individual silencing problems. 
Good control of sound levels is a function of more than 
the silencer design itself, and it is essential that all 
variables of the problem be taken into account in order 
to obtain satisfactory performance. 


Plant Arrangements 


Fig. 2 shows one gas-turbine-plant arrangement. 
Units may be mounted on slab foundations with all 
ducting overhead. To reduce crane and building height, 
the inlet silencer may be located in the horizontal section 
of the duct. Fig. 3 shows a turbine, complete with 
piping and connections, ready for shipping. 

A plan view for a typical plant having two 10,000-kw 
simple-cycle units is shown in Fig. 4. Two 7600-hp 
units in an actual installation are shown in Fig. 5. The 
regenerator and all the ducts between it and the turbine 
are usually furnished by the turbine manufacturer. 


Control Equipment 


The turbine control panel is supplied with the gas- 
turbine unit. A typical gas-turbine control panel ap- 
plied to an industrial application is shown in Fig. 6. 

All other control equipment is supplied by the pur- 
chaser. This would probably include: 


A-c and d-c starting equipment and the distribution 
panel boards for both the turbine and the station auxil- 


laries. 


MECHANICAL ENGINEERING 











Control and instrumentation for the generator and ex- 
citer in a generating station. 

High-voltage switchgear. 

Process control for mechanical-drive gas-turbine appli- 
cations. 

For neat appearance this station control is normally 
located in panel equipment similar to the gas-turbine 
control panel. The control can be mounted in tunnel- 
type Duplex switchboards (access door in tunnel be- 
tween panels) with instruments, recorders, and control on 
front panels and protective relays on rear panels, or in 
panels with all instrumentation on the front side. For 
possible locations of control-panel equipment, refer to 
Figs. 2 and 4 showing typical gas-turbine-station layouts. 

The control system in modern gas turbines is inherently 
semiautomatic and self-regulating. It can be made 
completely automatic. Automatic control eliminates 
much of the routine and responsibility for personnel in 
operating the unit, a single main hand-control device 
being the master control switch which initiates the 
sequence for automatic start and stop. 


Starting Power 


Since a gas turbine cannot sustain itself until sufficient 
combustion air is supplied, cranking power is required 
to operate the unit at 15 to 20 per cent speed. This 


will require 2 to 5 per cent of the rated output of the 


unit. If the gas turbine is driving a compressor or pump 
which cannot be completely sa an the starting 
device must be adequate to supply this additional load. 

Wher a starting motor is used, it is necessary to insure 
that the electrical system is adequate for the starting 
kva of the motor. The manufacturer normally supplies 
a wound-rotor motor, having 250 to 300 per cent starting 
inrush current, complete with controls and automatic 
disengaging clutch. 

A small steam turbine, gas-expander turbine, or 
internal-combustion engine may be used for cranking. 
In plants where steam is available, a steam turbine may 
be used, or in the case of a pipeline pumping station a 





Fig. 5 Two GE 7600- 
hp regenerative-cycle 
two-shaft units in a gas- 
pumping station. The 
duct connections to the 
turbine compressor and 
the combustion cham- 
bers can be seen. All 
ducts are run under the 
floor. The manufac- 
turer can usually supply 
the compressor inlet cas- 
ing and the turbine ex- 
haust hood, designed for 
entry from either above 
or below, as required for 
best station arrange- 
ment. 


AIR HEADER 
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gas-expander turbine is often applied, such as shown in 
Fig. 5. 


Water Requirements 


The gas-turbine parts are cooled primarily by air ob- 
tained from the last stages of the compressor. Only a 
small amount of water is required for cooling the lubri- 
cating oil and for the air or hydrogen coolers on the 
generator. With 95 F water, approximately 500 to 
800 gpm are required, depending on the rating of the 
turbine-generator set. For mechanical-drive applica- 
tions, cooling-water requirements for the gas turbine 
alone are less than half the foregoing totals. 


Evaporative Cooling 


By cooling the inlet air artificially, output capability 
and efficiency can be improved. An evaporative cooler 
air washer) cools air by evaporating water in direct 
contact with it. The cooler spray nozzles are normally 
located behind a viscous or dry-type air filter. In one 
type of cooler the water is i: tilted pads that 
form the evaporating surface; must extractor pads at the 
rear of the cooler prevent water carry-over. Practical 
humidifying efficiency of commercially available evapo- 
rative coolers is 70 to 80 percent. For inlet conditions 
of 95 F dry bulb, 40 per cent relative humidity (75 F wet 
bulb), and 70 per cent humidifying efficiency, the outlet 
air temperature from the cooler would be about 81 F 
70 per cent of the difference between 95 F and 75 F). 

This decreased inlet temperature to the gas turbine, 
95 F to 81 F, yields an increase in output of seven per 
cent. For a 9500-kw unit (80 F 1000-ft altitude 
rating) this would be an increased output of approxi- 
mately 670 kw. The gain in output is obtained with 
increased investment only in the filter equipment itself, 
which may be $18 to $20 per kw for the increased ca- 
pability. 

Pressure drop through the evaporative cooler is about 
0.4 in. of water. Make-up water for the air washer 
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Fig. 6 A turbine control panel supplied with the 
turbine. It includes starting and supervisory con- 
trol, such as master control switch for starting and 
stopping, speed-setting switch, speed indicator, pro-___! 
tective relays for the turbine, flame-detector relays, 
and annunciator alarms. All other control equip- 
ment is supplied by the purchaser. 


ranges from 3 to 10 gpm for the range of gas-turbine 
sizes and normal ambient conditions. 

To protect the gas turbine against possible water 
carry-over, the evaporative cooler should be located about 
40 to 50 ft from the unit, with provisions in the bottom 
of the duct for drainage. Fig. 7 shows a typical struc- 
ture for an air washer installed at a pipeline pumping 
station. 


Fuels 


The gas turbine can burn natural gas, distillate oil, 
and, when properly treated, the heavier residual oils 
(Bunker C). 





eg 


‘iat 





Fig. 7 A gas-turbine pumping 
station, showing regenerators 
and air washer. Note the 
weather louvers on the inlet to 
the washer, and the sloping 
duct behind the washer to pre- 
vent possible liquid carry-over 
into the gas-turbine inlet. 
There is provision for drain- 
age at the bottom of the duct. 
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If gas is not available at a pressure of 150 psig, or if at 
any time the pressure may fall below this level, a fuel- 
gas-booster compressor must be installed to maintain 
this pressure, which is required for satisfactory fuel 
injection into the combustion chambers. 

Storage and day tanks, transfer pumps, and the neces- 
sary piping must be provided if oil is to be burned in 
addition to, or instead of, natural gas. Storage tanks 
are usually selected to provide at least two weeks’ 
supply. 

Dual Fuel Operation. With certain modifications the 
gas turbine can be designed to use either gaseous or liquid 
fuels—natural gas to distillate oil, or natural gas to 
residual oil. This feature is available at additional cost 
over the basic unit. Fuel transfer is made while running 
under load, burning both fuels during the changeover 
period. Transfer systems are available for both manual 
transfer at the unit or automatic transfer at the control 
panel. 

The dual fuel system to utilize both gas and oil is 
equipped with parallel fuel systems from the customer's 
connections to the fuel nozzles, the nozzles being de- 
signed to operate with both. 

Mechanical atomizing fuel nozzles are supplied for a 
gas-distillate oil unit and ait-atomizing fuel nozzles, 
with their associated equipment, for gas-residual oil. 
The mechanical atomization system is primarily for use 
where only emergency or short-time operation on dis- 
tillate oil is required. For prolonged operation on 
distillate oil the air-atomization system should be used. 

The components of the dual fuel system are included in 
the accessory section with mounting at the forward end 
of the machine. This equipment takes very little addi- 
tional space over the conventional accessories. Fig. 8 
shows the accessory end of turbine with the dual system. 

Residual-Fue! Treating. Normal residual oils contain 
elements such as sodium and vanadium which have 
highly undesirable effects on high-temperature machine 
parts when burned in a gas turbine. Sodium causes 
metal corrosion and builds up hard deposits which 
choke the gas passages; cote is highly corrosive 
to hot machine parts. Calcium also causes hard deposits. 

When residual fuel oil is burned, it is necessary to use a 
fuel-treating system to reduce the quantity, or inhibit 
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the action, of these unwanted elements to such an extent 
that they cause no serious problem in the turbine. 
To accomplish this, the fuel oil must have the following 
characteristics after being treated. 

1 Sodium content in ash must be no greater than 30 
per cent of vanadium content. Maximum sodium 
content 10 parts per million (ppm), 5 ppm preferable. 
With less than 5 ppm sodium, ratio of sodium to vana- 
dium is not critical 
2 Magnesium content in ash must be at least three 
times that of vanadium. With vanadium less than 2 
ppm, this requirement is not critical. 

3 Calcium content should be 10 ppm or lower, 
However, up to 20 ppm can be tolerated at the expense 
of an increased rate of turbine-nozzle plugging. 

4 Lead content should not exceed 5 ppm. It has the 
effect of nullifying the inhibiting action of magnesium on 
vanadium. 

The basic system recommended by the General Electric 
Company to treat residual oil, first heats the oil and 
then leads it to a mixer in which the raw fuel oil is 
mixed with about 5 per cent of water. The oil-water 
mixture is fed to two centrifuges in series where the 
water is separated from the fuel taking with it most of 
the sodium which was originally carried in the oil. The 
washed fuel is piped to a clean-oil storage tank where it 
is stored prior to burning in the gas turbine. 

In the washing phase the amount of calcium originally 
contained in the fuel is also substantially reduced. 

If the oil is a naturally heavy fuel, its gravity may be 
too close to that of the wash water to make good separa- 
tion in the centrifuges practical. When such a heavy oil 


is encountered, it is necessary to increase the gravity of 
the wash water by adding a salt solution to it, such as 


magnesium sulfate. 

Since vanadium is unaffected by the washing operation, 
an inhibitor must be added to the oil to overcome the 
corrosive tendency of this element. Magnesium is used 
in the form of a water solution of magnesium sulfate 
(MgSO,-7H,O), more commonly known as Epsom salts. 

This solution is intimately mixed with the washed fuel 
oil and is then fed to the gas-turbine combustion system. 
Because of the tendency of the water solution to settle 
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out of the oil, the inhibited tue] must be burned immedi- 
ately after the magnesium-sulfate solution has been 
mixed into the stream. 

The installed cost for the oil-treating and associated 
equipment will be in the order of $135,000 to $200,000 
for gas turbines covering the range of 5300 kw to 
21,800 kw. 

This cost includes equipment for water washing, centri- 
fuging, and injecting islaien, as well as small heating 
boilers and heat exchangers required to heat the oil, 
transfer pumps and piping, distillate-oil tanks for start- 
ing, day tanks, and residual-oil storage tanks having 
capacity for two weeks’ operation. Approximately 
1000 sq ft of floor space is required for the oil-treating 
equipment, excluding the oil tanks. . 

At present, the cost of oil treatment is approximately 
14¢ per bbl (about 0.3¢ per gal), and an excellently 
cleaned oil is obtained. It is possible that with further 
development the cost of treatment might be substantially 
reduced. 

The foregoing specifications for the treated residual 
oil also apply to distillate fuels. But most distillate oils 
will meet the requirements without treatment. 

Distillate Oil for Start and Stop of Residual-Fuel-Burning 
Machines. Residual oil will solidify and plug up the fuel 
lines and nozzles if allowed to remain in the lines during 
a shutdown. To prevent this, distillate oil is used for 
5 to 10 min prior to shutdown, to flush all residual oil 
from the fuel lines. 

Distillate oil is also used during start-up because it is 
easier to ignite than residual oil. Transfer to residual 
oil is made when the unit is up to rated speed. 


Summary 

Although the gas turbine is a recognized prime mover 
for generator and mechanical-drive applications in in- 
dustrial, electric-utility, and transportation fields, the 
concepts of station design have not been as yet fully 
standardized. This report has enumerated some ‘of the 
factors which should be considered, to integrate the gas 
turbine into a power plant. A thorough understanding 
of these and other avant is essential to obtain the 
optimum system efficiency and reliability. 





Fig. 8 The dual fuel system 
(gas and distillate oil) installed 
at an industrial plant. The 
system is part of the accessory 
section, mounted at the for- 
ward end of the machine. 
Pressure gages and stop valves 
for both fuel systems are in- 
cluded in the instrument-and- 
gage board alongside ‘the tur- 
bine. 
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_\_ By Clifford H. Nelson, NACA Langley Aeronautical 
Laboratory, Langley Field, Virginia 


— Stbeding Pll lat 


INSTRUMENTATION 


Five systems used at the Langley Aeronautical Laboratory serve special purposes and provide 


Tue selection of instrumentation to fill the needs of basic principle. Light from the target lamps passes 
an active flight-research group requires the availability throughalens, then through two slits in a mask, and on- 
of a broad range of measuring systems and data-process- to a moving photographic film. The trace deflections 
ing equipment. No one single system can handle the are thus proportional to the target-lamp deflections. 
measuring task, and each system has particular areas of Vertical trace movements correspond to bending, and the 
application where its use is clearly indicated. relative-amplitude differences represent twist. Target 

All flight-test instrumentation systems have in com- lights were mounted in chordwise pairs at four stations 
mon the use of sensing and recording elements. Every approximately 16 ft apart along the span of the wing. 
system requires sensing elements or transducers to con- Eight other targets were | poses on the right wing and 
vert the function being measured such as pressure, tem- vertical tail assembly and recorded on a similar unit. 
perature, angular position, and the like, into some pro- Thefull-scale deflection of the wing tipwas approximately 
portional variation of output signal that will activate a 3 ft and the resolution of the recorder was such that the 
recording medium or visual display. As there is an al- wing-tip motions of '/, in. at a distance of 60 ft corre- 
most endless variety of combinations of pickups and sponded to record-trace deflections of 0.003in. The opti- 
signal-transfer links to the recorders, the discussion will graph was mounted rigidly to the structure joining the 
be mainly confined to five instrument systems in use at wing and fuselage assemblies. Infrared film, Wratten 
the Langley Aeronautical Laboratory of the National 87 filters, and 100-watt concentrated-filament target 
Advisory Committee for Aeronautics listed in Table 1. lamps eliminate blue-sky background and fogging. 

The second example of photographic recording was 
reduction of data work-up time in connection with 

Cameras are used in flight testing for many different ag Rar — of — ar agcteanee wanes 
purposes. They are especially useful for documen- flight, Fig. 2. Am outline of the section-pressure dia- 
tary purposes and for recording motions or position 
changes. Examples include the study of air-flow direc- Table | 
tion changes over various parts of the airplane by means 1 
of tuft surveys, and target-tracking programs where the 2 NACA mechanical-optical recorders 
camera is used to record a view of the gun sight and : - meena pine. iameevene. 0a 

. = ‘ oenser outputs into Magnetic tape 
target identical to that seen by the pilot. 5 Senser outputs into radio telemeter 

Photo-panel recording of instruments, such as the air- 
speed, altitude, and tachometer indicators, is another ; 
use of photography. The major disadvantages of photo- Table 2 NACA Mechanical Optical Recorders 
panel ssoeadind are the low-frequency response of the Hysteresis Temp 
commonly available indicating instruments, the lack and Reading effect, Natural 
of continuous data, and the time required for data re- Ty Number friction, accuracy, O-100F,  fre-_ 

. ype of per cent percent percent quency, 
duction. 5 Oy ' recorder channels of F.S. of F.S. of F.S. cps 

Two other specialized applications of photographic Aiempeed : , Renal 


. 


l 
recording have been made by our Langley instrument eltivede 2 4 5 4 tubing 
l 
2 





Photographic Recording 


Instrumentation Systems 


Photographic recording 


group. The first was the design of an optical recording 

‘ ofr Linear l l 1 
system to study the effects of flexibility on the perform- anedierenion 4 . 0 to 30 
ance of a large bomber-type aircraft with a continuous- angular : ' 
trace-type recorder. velocity and : 

The optical recorder or optigraph, as it is generally acceleration 5 : 
called, was designed to measure the wing, tail, and fuse- Gyro attitude 0.05 deg) 
lage deflections. The left part of Fig. 1 illustrates the Flow angle 0.1 deg) (0.05 deg Syncro 

, 8 

Contributed by the Aviation Division and presented at the Annual 1 
Meeting, New York, N. Y., December 1-6, 1957, of Taz American Tachometer 50 
Society or Mecwanicat Encinegrs. Condensed from Paper No. 57— 

A-225, “Selecting Instrumentation Systems for Flight-Research Test ganometer 1 Lag of 
Programs. tubing 


10 to 20 
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Fig. 1 Flight optigraph. Light from the target lamps on 
wing (shown left) passes through a lens and slits onto a 
photographic film. Trace deflections are thus proportional 
to the wing deflections. 


An outline of the 
roduced 
can be 


Fig. 2 Pressure diagram manometer. 
airfoil-section pressure diagram is continuously 
by spots of light on a ground-glass screen whic 
photographed by a movie camera. 


an increasingly comprehensive and readily available evaluotion of performance in flight 


gram is continuously produced by spots of light on a 
ground-glass screen, which can be photographed with a 
movie camera. Small pressure elements move the light 
spots in accordance with the orifice pressures. All 30 
of the pressure elements are linear and of equal sensitivity 
to avoid errors and distortion in the resulting diagram. 
Pictures are taken of the screen at 128 frames per sec. 

The frequency response of this nivaencoad, shoei re- 
corder is governed by the acoustical lag associated with 
the length of the connecting tubing. 


NACA Mechanical-Optical Recorders 


During the period prior to World War II, the NACA had 
developed a complete line of mechanical-optical record- 
ing instruments specifically designed for airborne use. 
The recording system was designed so that each recorder 
should be a separate unit, be relatively immune to the 
environment of flight, and be accurate and reliable. 

These recorders convert the phenomena being meas- 
ured to proportional small mechanical displacements, and 
by means of an optical amplifier provide continuous time- 
history records on film. The separate film drums are run 
at equal speeds by 400-cycle synchronous motors driv- 
ing the precision film-metering rollers.. Two widths of 
film are used; namely, 27/;. and 6'/2in. The magazines 
have a capacity of up to 75 ft of film. Vertical timing 
marks are applied simultaneously to all records by a 
central timer which supplies coded electrical pulses to 
facilitate time correlation. Recording film is used 
rather than paper because of its dimensional stability. 

Cable 2 lists some characteristics of the recorders com- 
prising the mechanical-optical system. The number of 
data channels shown is exclusive of timing and zero refer- 
ence lines. The accuracy figures relating to hysteresis 
and friction, reading accuracy, and temperature effect 
are given in per cent of full scale with the exception of 
the gyro-attitude and flow-angle recorders. In these 
two cases, the angular errors have more significance than 
the per cent errors as the full scale of the attitude gyro is 
360 deg and flow recorder has a range of +45 deg. The 
accuracy figures relate to the recorders only, and do not 
include installation errors. Linearity is not included as 
calibration curves are normally used. The natural-fre- 
quency figures include the minimum and maximum values 
that correspond to setups for different full-scale ranges. 

The natural frequency of these recorders is such that 
the response is adequate for recording airplane maneuver- 
ing frequencies, and yet low enough to attenuate un- 
desirable extraneous inputs, such as structural vibration, 
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and also to effectively filter them out of the record. 
Most of these instruments record several channels. 
The 24-channel manometer is an outstanding example of 
compact design. In the case of both the airspeed-altitude 
and flow-angle recorders, errors of the airstream-sensing 
head are not included. For the gyro-attitude recorder, 
which employs a cageable free gyro as its basic measuring 
element, the accuracy figure applies only to the measure- 
ment of changes in attitude during relatively short low- 
amplitude maneuvers. 
Airspeed-altitude recorder. The airspeed-altitude re- 
corder normally has provision for measuring both static 
and impact pressure. Fig. 3 indicates the use of a cor- 
rugated capsule to convert the desired pressures to small 
mechanical deflections. A pivoted lever tilts the mir- 
rors, causing the recording light beam to move across 
the film. Five mirrors are employed to obtain multiple 


sweeps of the film, yielding a total full-scale deflection 


of 10 in. Each mirror can be identified by noting the 
deflection of the index-record line. In cases where al- 
titudes greater than 50,000 ft must be measured, as in 
the research aircraft at the NACA High Speed Flight Sta- 
tion at Edwards, Calif., nesting absolute-pressure cap- 
sules are employed to extend the range of measurement. 

Angular velocity and acceleration recorder. A sketch 
of the combined angular-velocity and angular-accelera- 
tion recorder is shown in Fig. 4. The synchronous gyro 
motor is mounted in a pivoted gimbal that is restrained 
by precision springs. Magnetic damping is provided 
by means of a thin aluminum disk rotating in a magnetic 
field. Gimbal deflections which are proportional to the 
airplane's angular velocity are amplified by an optical 
system and recorded directly on the moving film. Angu- 
lar acceleration is obtained by differentiating the motion 
of the angular-velocity gimbal. A small brushless d-c 
generator is used for weer oe es and supplies sufficient 
voltage to drive a recording galvanometer. Full-scale 
ranges can be adjusted from 0.1 to 4 radians per sec. 

The advantages of the mechanical-optical system can 
be summarized as: High accuracy primarily because of 
the use of the optical lever to convert the small sensing- 
element motions into amplified film deflections. Lever 
characteristics are independent of the variations of an 
external power supply and unaffected by the environment 
of flight. The instruments are stable and retain their 
original calibration over a long period of time with a 
minimum of maintenance. The recorders were designed 
with adequate frequency response to measure the primary 
flight parameters under maneuvering conditions. 
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Senser Outputs Into Multichannel Oscillographs 


The system of using multichannel oscillographs to 
record the outputs from remote sensing elements is the 
work horse of aeronautical instrumentation. It consists 
of three major parts, namely, the senser, data-transfer 
link, and recording oscillograph. 

Sensers are prime requisites for all electrical recording 
systems. The errors induced in the senser by environ- 
mental effects encountered in flight testing are extremely 
difficult to eliminate. The most important environ- 
mental factors are vibration and acceleration, pressure, 
temperature, and humidity. The decision to use a par- 
ticular unit is generally influenced by the senser’s re- 
sponse to these environmental factors. 

Hundreds of different sensers are currently available. 
Various techniques convert the desired phenomena into 
a change such as resistance, inductance, or capacity. 

Our goal has always been to achieve the highest ac- 
curacy consistent with reliability, long-term stability, 
and ease of system maintenance. The great bulk of our 
sensers or transducers are of the wire strain-gage type, 
with an output sufficient to drive oscillograph ele- 
ments with natural frequencies up to 300 cps. The more 
complex amplifying equipment with its accompanying 
greater bulk, maintenance, and malfunctions is avoided. 

The data-transfer link for wire-gage sensers consists 
of a control box with provision for zero and sensitivity 
adjustment as well as a semiautomatic means of provid- 
ing a resistive-shunt type of in-flight calibrated signal. 

When slowly changing senser signals from various 
sources such as control forces and displacements, tem- 
peratures, structural strains, accelerations, and pressures 
are to be recorded, it is desirable to use low-frequency 
galvanometers. These should have natural frequencies 


of between 10 to 20 cps to obtain large attenuation of 
signal noise. 

To fulfill this need for an oscillograph with a moder- 
ate range of natural frequency, the Langley Laboratory 
initiated the development of a D’Arsonval type of re- 
cording galvanometer in conjunction with the Weston 


Instrument Company. These galvanometer clements 
later provided the basis for a 12-element oscillograph. 
The small coil elements are suspended on 0.004-in- 
diam cylindrical pivots running in olive-holed jewels 
with end-stones, similar to those employed in watch de- 
sign. This construction was necessary to achieve the re- 
quired stability for use in the environment of flight. A 
mirror attached to the coil assembly peimits a + 4-deg 
angular movement to correspond to + 1-in. film deflection. 

Very recently low-frequency string-suspension gal- 
vanometers have become available commercially. The 
Langley instrument group has designed a compact 36- 


Fig. 3 Static pressure-recording element. A corrugated 
capsule converts desired pressures to small mechanical deflec- 
tions. A pivoted lever tilts the five mirrors, causing the re- 
cording light beam to move across the film. 
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channel oscillograph to utilize these low-frequency ele- 
ments as well as those of much higher frequency. 

Table 3 shows comparative data on the two oscillo- 
graphs. The new 36-channel oscillograph is superior to 
the older D’Arsonval recorder in all categories, and by 
choosing different recording elements the frequency re 
sponse may be changed over a 30 tol range. The volume- 
per-channel figure on the new oscillograph is exception- 
ally low as only the basic essentials were in the design. 

Our experience indicates that accuracies of the order 
of 1 to 2 per cent are the best that generally can be at- 
tained with this combined system of senser outputs into 
multichannel oscillographs. The system has several 
unique advantages. As the output of the transducers is 
electrical in nature, they can be combined in the aircraft 
to obtain a time-history record of a computed quantity, 
such as lift on a wing. In addition, where a survey of 
a large number of quasistatic data channels is required, 
the signals may be recorded on only a few oscillograph 
channels by the use of commutators or switches. This 
approach can lead to large reductions in the size of the 
recording equipment. 

A review of the oscillograph recording system includes 
the following advantages: The system is capable of re- 
cording senser sigrals with frequency content above 100 
cps without auxiliary amplification. The natural fre- 
quency of the recording element can be as low as 10 cps. 
Sensers are commercially available to convert eastiealiy 
all of the desired flight measurements into electrical sig- 
nals. The system provides for centralized recording and 
is of small size and has good reliability. 

The main disadvantage of the system is the lack of fast 
record read-up methods. A scheme for automatically 
reading oscillograph records at : oy many times faster 
than the present manual methods is needed. 


Airborne Magnetic-Tape Recording 


This relatively new system, of recording flight data on 
magnetic tape, has had a tremendous impact on the older 
established methods of data processing. Airborne tape 
systems have no size, accuracy, or complexity advan- 
tages over oscillographic recording. However, they 
can store data during flight which can be played back 
and processed automatically on the ground. 


Table 3. Characteristics of Two Flight-Type Oscillographs 


Number Natural Maximum 
of frequency, sensitivity, Volume, 
Type channels cps pa/in. cu ft 
D’Arsonval 12 10-16 50 0.7 


String- 


suspension 36 10-300 1.6 0.5 


Fig. 4 Combined angular velocity and acceleration recorder. 
The synchronous gyro motor is mounted in a pivoted gimbal 
that is restrained by precision springs. Gimbal deflections 
are amplified by an optical system and recorded on film. 








The application of magnetic-tape recording is ideally 
suited to two areas of research where data processing is of 
major concern: (a) In flight-test programs that require 
the measurement of hundreds of data channels as in pres- 
sure and temperature measurements that vary at a slow 
rate; (6) in the measurement of dynamic parameters as 
in flight tests concerning vibrations, gust loads, or buf- 
feting where available frequency and power-spectral- 
analysis equipment may be used to reduce the data- 
processing work load. 

The two principal ways of storing data on magnetic 
tape are by continuous recording or in separate samples. 
For high-frequency measurements or where frequency 
analysis or phase comparisons are to be made, the con- 
tinuous-type record is required. The sample recording 
is most useful for handling many channels that may be 
commutated and recorded several times a second. 

For continuous-recording methods, such as frequency 
modulation, the mechanical design of the tape-drive 
mechanism becomes of utmostimportance. The dataare 
recorded as a change in frequency, and any deviation 
from constant tape velocity in the recording or playback 
equipment will appear as noise or an error in the signal. 
Two general approaches to the solution of this problem 
iadall refinement of the tape-drive mechanism and the 
development of methods for compensating or reducing 
the error introduced by imperfect speed control. 

When using separate-sample recording the data may 
be recorded as pulse-width modulation where the infor- 
mation is proportional to the time duration of the pulse, 
or as pulse-code modulation where the output of the 
senser is converted to a digital number and the data 
samples are recorded sequentially on tape. This method 
is least susceptible to playback wow and flutter errors 
since the information is in the form of digits. 

In summary, airborne magnetic-tape systems can pro- 
vide automatic data processing, but at the present state 
of development their use can only be justified when the 
quantities of data are very large or if the data process- 
ing must be kept current with flight tests. 


Senser Outputs Into Radio Telemetering 


The last instrumentation system to be considered is 
the use of radio telemetering to transmit senser signals 
to a ground receiving station. The system includes 
sensers, modulators, radio-signal transmitters, ground 
receivers, demodulators, and recorders. 

Before the availability of airborne tape, telemetering 
was the only way by which the senser signals could be 
put on ground-based magnetic tape to facilitate data re- 
duction. Now, withairborne tape equipment available, 
radio telemetering still has several important functions 
to perform for flight testing. Table 4 lists several: 


1 It can be used to provide an operational check on 
the research vehicle. In high-speed aircraft, the pilot is 
physically unable to keep track of the many functions 
which are vitally important to the safety of the airplane. 
Many of these measurements, such as engine tempera- 
tures and pressures, and structural strains, can be trans- 


Table 4 Flight-Test Applications of Telemetering 


Operational check 

Duplicate important measurements 
Accident-cause analysis 

Expedite test program 
Research-data recording 
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mitted to the ground and displayed to operational en- 
gineers who can immediately warn the pilot of dangerous 
operational conditions. 

2 Another important use is to duplicate the airborne 
recording equipment in the measurement of the basic 
parameters of the flight test such as airspeed, altitude, and 
air temperature, insurance against possible loss of data. 

3 For the often hazardous initial flight tests on proto- 
type models, telemetering can be ot to transmit data 
concerning the power plant, airplane motions, a 
inputs, and structural strains as a basis for accident- 
cause analysis. 

4 Telemetering may reduce the need for additional 
flights to attain planned flight-test goals. Where flight 
results must be examined before the next limits can be 
set, a whole series of separate flights may be telescoped 
into a comparatively few tests by employing telemeter- 
ing as the basis for in-flight decisions. 

5 Finally, research telemetering can be used to trans- 
mit all of the data to the ground-recording equipment. 
However, at the present time, because of considerations 
of cost, accuracy, possible signal-interference and fre- 
quency-allocation difficulties, it is not considered prac- 
tical to employ telemetering for measuring primary re- 
search data in piloted aircraft research tests. 


Summary and Conclusions 


Summarizing the main criteria we use as a basis for 
selecting the instrumentation systems for each new re- 
search program: 

1 The mechanical-optical system should be used for 
all primary research data. 

2 Where large numbers of similar quantities may be 
surveyed periodically, electrical pickups and commuta- 
tors working into magnetic tape or oscillographs should 
be used. 

3 Where a few channels of dynamic data are needed, 
as in the study of vibration and random quantities, re- 
cording on magnetic tape should be employed to ease 
data processing. 

4 When hazardous flights are made, or when the com- 
plexities of the airplane require too much of the = 
attention, an operational telemeter should be used. 

5 Photographic recording will continue to play an 
important role in flight-research testing because of its 
special advantages. 

6 Since no one system will provide the solution to all 
flight-instrument problems, each new job must be 
examined carefully to insure use of optimum instrumenta- 
tion. 
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High-Density Polyethylene 


A new fully automated plant for making Bakelite 
high-density low-pressure polyethylene is now in com- 
mercial production, at Institute, W. Va. Production 
based on Ziegler-type catalysis will be at an annual rate 
of 30 million lb. These latest high-density polyethylene 
materials possess a unique combination of properties that 
are expected to create many new plastics markets. They 
will also command a share of the present market, in- 
cluding possibly 10 to 15 per cent of that for conventional 
low-density polyethylene. 

DMDA-4901 and DGDB-4100 are high-density poly- 
ethylenes produced by a catalytic process under a li- 
censing agreement with Dr. Karl Ziegler. They have 
improved mechanical properties and heat-distortion char- 
acteristics that make them well suited for monofilament 
applications. The rigidity of sheeting made from these 
compounds is an important feature in vacuum-formed 
articles. Its greater crystallinity also provides an 
effective barrier against greases, oils, moisture, and 
gases. In both contour extrusions and sheeting, ex- 
cellent low and high-temperature — extremely 
low coefficient of friction, ease of extrusion, and out- 
standing batch-to-batch uniformity have brought about 
the development of many new end applications. 

The greater stiffness, reduced permeability, and higher 
heat-distortion resistance of DMDA-4901 also make it 
suitable for blow molding. It has four or five times the 
stiffness of low-density polyethylene. This is advan- 
tageous for the production of items requiring greater 
rigidity and for the reduction of wall thicknesses with 
resultant material savings. 

DMDA-6001 and DMDA-6201 are for injection- 
molding applications. They offer greater rigidity, ex- 
cellent toughness at high and low temperatures, high 
surface gloss, and increased chemical resistance, and 
provide properties which are intermediate between the 
present low-density polyethylenes and the more rigid 
high-impact styrenes, cellulosics, and nylons. 

DGDA-4551 has been developed specifically for ex- 
trusion coating on paper substrates and offers excellent 
barrier and handling properties. Extrudability is out- 
standing. In addition, this new material is harder, 
stiffer, and has a lower coefficient of friction than con- 
ventional low-density materials. 

DGDB-4002 lends itself to specific application in both 
packaging and nonpackaging markets. The major ad- 
vantages of film extruded from DGDB-4002 are: Low 
permeability to moisture and gases, resistance to grease 
and oils, greater stiffness per unit thickness, harder sur- 
face, low coefficient of friction without modifiers, and 
higher temperature range of use. 
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BRIEFING THE RECORD 


Large Aluminum-Reduction Plant 


Tue nation's second largest aluminum-reduction plant 
is now in production. Full scale operation of the $110- 
million Ormet Corporation facility located between 
Clarington and Hannibal, Ohio, is scheduled for the end 
of the year. Ormet is owned jointly by Olin Mathieson 
Chemical Corporation and Revere Copper and Brass Inc. 
The new facility has an annual capacity of 180,000 tons 
of primary aluminum and will receive power from the 
Kammer Plant of Ohio Power Company at Cresap, W. 
Va., where the first of three 225,000-kw units will start 
commercial operation later this month. The plant ts 
currently receiving power from the American Electric 
Power System. When in full production, Ormet will be 
the nation’s fourth largest aluminum producer. 

One reduction pot line is in routine production and will 
have a daily output of approximately 100 tons of metal; 
the remaining four lines will be brought in at 60-day 
intervals with full production by the end of the year. 

Ormet was formed in August, 1956, to construct, own, 
and operate the primary aluminum-production facilities 
for the twocompanies. Of the 180,000 tons of aluminum 
to be produced annually by Ormet, Olin Mathieson will 
receive 120,000 tons and Revere 60,000. 


A push button controls the pouring of molten alumi- 
num into 1000-lb pig molds from a 7000-lb-capacity 


crucible at the new Ormet plant 
ee 





Switching engines are in varying stages of final assembly 
at Alco’s new progressive-station multiline locomotive- 


Modern Locomotive Engineering 


A NEw locomotive-production center and a recently 
integrated laboratories facility have been completed by 
Alco Products, Inc. The combined relocation project at 
Schenectady, N. Y., designed to consolidate production 
of diesel-electric locomotives and to unite seven labora- 
tories under one roof was built at a cost of more than $4 
million. The new locomotive plant is the only straight- 
line production installation of its type in the world. 

The projects were begun last August under a program 
aimed at streamlining production and reducing over-all 

plant area to improve efficiencies. | Further moderniza- 
jan work is in the planning stage. 

Key to the new locomotive- “produc tion operation is the 
company’s former general welding shop, an 1190-ft-long 
building in which Alco has created a progressive-station, 
multiline assembly system. 

With the exception of diesel engines—which are built 
on separate assembly lines—together with locomotive 
trucks, hoods, and cabs, fabrication of ready-to-operate 
units progresses in this building from steel- -plate raw 
material to the completed locomotive. 

At the start of this year, Alco held sufficient orders to 
maintain full-schedule production of locomotives at least 
through January 1, 1959, and is operating at full pro- 
duction—-primarily in fabricating high-power diesel 
locomotives for the export market. Alco is the world’s 
largest exporter of mainline diesel electrics, and in 1957 
the company did nearly 80 per cent of the total export 
business of all the world’s builders. 

United in the General Engineering Laboratories center, 


MECHANICAL ENGINEERING 


assembly plant which integrates manufacturing operations 
in an 1190-ft-long building 


in what was formerly a maintenance building, are the 
radiochemical] laboratories for nuclear research, a thermal 
laboratory for study of heat-transfer characteristics, as 
well as instrumentation, chemical, mechanical, metallur- 
gical, nuclear, and welding laboratories. According to 
Alco, the centralization of the labs will enable it to keep 
up and increase the pace of its product-diversification 
program. 


Warning Radar for Cars 


Rapar that will warn the driver of an automobile of 
possible collision is being developed by the Research 
Laboratories of Bendix Aviation Corporation, Detroit, 
Mich. 

A small concave antenna, mounted in the radiator grill, 
sends out signals whose reflection is converted into an 
automatically regulated ‘*beep-beep”’ sound that tells the 
driver whether he is closing the gap too rapidly between 
his car and the one ahead or if he is approaching an object 
on a possible collision path. The warning signal be- 
comes progressively louder and more insistent 

The signals are limited to objects within the car's 
safe-stopping distance and ignore situations in which 
the car ahead is too close but is pulling away. Adjust- 
ment is possible for open-country or congested-traffic 
driving, and background noises that would confuse the 
signal are minimized. 

Drivers readily accommodate themselves to driving 
with the radar aid which does not depend on other cars 
having complementary equipment or upon any special 
highway equipment 
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Modular construction is used in a fully automatic reserve-storage ware- 


house system that can be dial or push-button operated by one man. 


Uni- 


tized pallet loads mounted on specially designed platforms move on rails 
and are stored in cells. 


Fully Automatic Reserve Storage 


A RESERVE-STORAGE warehouse system that can double 
the effective static volume handled by a given warehouse 
area and effect major economies in space, heat, light, 
truck investment, and manpower requirements is availa- 
ble from the Automatic Warehousing Branch of Pesco 
Products Division, Borg-Warner Corporation, Bedford, 
Ohio. 

The new warehousing concept is based on palletized 
storage of goods and may be either semiautomatic or 
fully automatic in operation. When fully automatic it 
can be operated by one man using dial or push-button 
control. It provides the utmost in space and operating 
economy where unitized pallet loading is possible to per- 
mit picking and shipping without disturbing the pallet. 

Modular or building-block construction is utilized. 
The racking system consists of a series of sloped rails sup- 
ported at regular intervals by uprights which utilize con- 
trolled gravity feed to provide live roll-through storage. 
The units formed by the rails and uprights are called cells. 
Racking systems are generally designed to be 3 or 4 
cells high. Rail length is optional and may be suffi- 
cient to accommodate up to 15 pallets if required. 

A fully automatic 50,000-sq-ft installation can ac- 
commodate 12,000 pallets. This compares with 6000 
pallets in a well-planned 50,000-sq-ft warehouse of con- 
ventional design. A typical installation with a single 
loader and unloader operates on a 2-min cycle for either 
loading or unloading, giving a production capacity of 
30 pallets in and 30 pallets out per hour. 

Cell design is tailored to meet the needs of a given in- 
stallation. The racking system can be designed to 
accommodate pallets from 32 in. sq to 5 ft sq. 

Height of each cell is determined by the palletized 
product and may be altered easily and quickly when re- 
quired, 

The rack is served by an automatic loader at one end 
and an unloader at the other, also designed and built by 
Pesco. Each can accommodate two pallets and handle a 
total load of 8000 lb or 4000 lb per pallet. 

The loader unit is powered by separate electric-motor 
drives for lateral and vertical motions and moves on 
way-type tracks which parallel the rack face. Posi- 
tioning is accomplished hydraulically and hydraulic 
cylinders are used for operation of the pallet table. 
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Pallets are mounted in specially designed pallet car- 
riers which are small-wheeled platforms with tubular 
wheels flanged at the outer end for positive engagement of 
the rails. These provide broad-rolling-contact surfaces 
in order to compensate for minor variations in rail-to-rail 
width. 

Side rails are U-shaped channel sections. Channel 
depth exceeds wheel OD and prevents the wheels from 
touching floor or dock when the carrier is placed down 
away from the racking system so that it will not roll. 

Normal handling of the pallet carrier is easy and 
positive; methods and procedures of handling the pallet 
carrier are the same as those familiar to users of con- 
ventional material-handling equipment. 

In a typical loading cycle, the ppeoe first dials row 
number and cell height. The palletized load is auto- 
matically picked up by the loader unit which begins to 
move to the designated cell. Acceleration is positive and 
rapid. 

As the loader advances, it determines the correct row 
by means of a photoelectric-cell counting system, which 
counts inches rather than rows for maximum accuracy. 
As the loader approaches the designated row, it auto- 
matically decelerates and the load elevator begins to 
move up. When the loader reaches the row, its lateral 
drive motor is idled and the loader is automatically 
centered on the desired row. The elevator continues its 
upward travel and is automatically positioned at the 
proper cell height. 

Hydraulic cylinders then raise the load table to clear 
the elevator. The table automatically advances to load 
the pallet on the celi rails, then retracts to its neutral 
position. The loader and elevator then return to 
zero position to pick up the next load. 

Operation of = unloader is identical and reversed, 
except that a third digit may be dialed to deliver the se- 
lected pallet to a predetermined unloading point. 

To permit mixed-product storage, return rails may be 
provided in the racking system. ith this arrangement, 
it is possible to pick not only row number and cell height, 
but pallet number as well. When a signal to pick other 
than the end pallet is received by the unloader, it moves 
to the designated row and cell height and first transfers to 
the return rails the pallets ahead of the one — 
The desired pallet is then picked and unloaded in the 
manner previously described. 
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Tue world’s first large-scale commercial nuclear power 
plant devoted entirely to the production of electricity 
was dedicated at Shippingport, Pa., on May 26, when 
President Dwight D. Eisenhower opened the main 
throttle valve from Washington, D. C., by using a neu- 
tron source to send an impulse to Shippingport. 

The 60,000 - net-electrical- kw pressurized - water - re- 
actor plant, which first went critical in December and 
produced electricity a few weeks later, has been under- 
going careful testing. The plant is the largest to date to 
be put into operation under the AEC’s Civilian Power 
Reactor Program. The primary purpose will not be to 
furnish continuous power with a maximum load factor 
but to advance the technology and give reliable cost esti- 
mates for the pressurized-water type of reactor. 

Enriched-uranium plates clad with an alloy of zir- 
conium as protection against the hot water, and hollow 
zirconium-alloy rods filled with natural-uranium-oxide 
pellets are used in a seed-and-blanket core arrangement. 
Heat liberated in both regions is carried through a pri- 
mary loop to the steam generator. The water in the 
secondary loop is converted to steam to operate the tur- 
bine-generator. To attain the desired electrical output 
the reactor must produce about 790 million Btu per hr or 
about 231,000 kw of heat energy within the reactor at 
an average coolant temperature of 523 F. 

The reactor type takes its name from the fact that water 
in the primary loop is maintained at 2000 psi to prevent 
boiling. Heat from this water is transferred to the steam 
system which operates at 600 psia. 

Other design objectives were that the first core should 
last 3000 hr at full-power operation and refueling 


should be accomplished with minimum shutdown. 


The meter climbs from 0 to 60,000-kw full power at 
Shippingport, below. Watching, left to right, Congress- 
man James E. Van Zandt; Westinghouse atomic 
ower manager Charles H. Weaver, Mem. ASME; 
uquesne board chairman Philip A. Fleger; AEC 
chairman L. L. Strauss; and Westinghouse president 
Mark W. Cresap, Jr. 


Commercial equipment was to be used wherever pos- 
sible; reactor control was to be as simple as possible; 
and cost was to be the minimum consistent with these 
requirements. 

The over-all estimated cost is $121,400,000, of which 
$98,400,000 represents government funds, $22!/2 million 
the contribution of the Duquesne Light Company, and 
$500,000 that of the Westinghouse Electric Corporation. 
Plans call for 130 men to operate the station. 


The Armour Dust-Fueled Reactor 


FINE-PARTICLE fissionable material, such as uranium 
oxide or uranium carbide, entrained as dust in a gas such 
as helium would be used in a novel reactor system. The 
advantages of any fluid-fueled system with greatly re- 
duced corrosion and inherent high-temperature capabili- 
ties are claimed, and temperatures of 2000 to 3000 F ap- 
pear feasible in an all-ceramic system. The system ap- 
pears promising for process-heat, electric-power, or high- 
flux-testing applications. 

The conceptual study for this type of reactor is de- 
scribed in a paper by D. Krucoff and F. Narin entitled 
‘The Armour Dust-Fueled Reactor (ADFR) Concept,”’ 
presented at the 1958 Nuclear Congress, Chicago, IIl., 
March 17-21, 1958. 

No fuel-element fabrication or reprocessing cost would 
be involved; there would be unlimited burnup, excellent 
heat transfer to the working fluid, and control would be 
effected easily by varying the fuel concentration. Con- 
trol rods would be unnecessary and scram produced 
simply by opening valves to release part of the mixture 
to an adjacent chamber, thus bringing the fuel concen- 
tration below criticality. 

Helium is nearly an ideal carrier from the nuclear, 
chemical, and heat-transfer points of view and would 
virtually eliminate the corrosion problem. Externally 
and internally cooled systems could be considered with 
the latter providing a nonradioactive primary loop. 

The concept is analogous in many ways to a liquid- 
metal-fueled reactor. The core would be simply a 
block of ceramic moderator material such as graphite or 
beryllium oxide with through holes for the passage of the 
fuel-laden helium. Ducts and chambers in contact with 
the fuel could be lined with abrasion-reststant silicon 
carbide or with aluminum oxide depending on the 
moderator, and covered with a gas-tight metal skin. 

Flux and power densities would be limited only by 
erosion effects that would set an upper limit to fluid 
velocity through the core. Furthermore, the flux plot 
is flat with a remarkably low deviation of only about 
10 per cent in the outer layers. 

Fuel would be prepared by grinding in a ball mill, or 
by attrition in opposing jet streams. Average particle 
sizes of 1 or 2 microns are obtainable, and these are ex- 
pected to be markedly reduced during reactor operation 
due to mechanical attrition, the process, and radiation. 

Fission-product removal is accomplished with a small 
bleed stream which passes the fluid into a cooling and 
settling chamber in which the larger particles are re- 
moved. After this, an electrostatic precipitator is used 
to remove all particulate matter, including fuel dust. 
The remaining gas would then be passed through a low- 
temperature charcoal bed to remove all gases from the 
helium, which would be returned to the system. Breed- 
ing should also be feasible. 
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Nuclear Gas Turbines 


Since nuclear reactors are not inherently temperature- 
limited, the high-temperature efficiency of the gas-tur- 
bine cycle makes the combination of the two especially 
attractive. 

According to a paper by Louis H. Roddis, Jr., ‘‘Nu- 
clear Reactors as an Energy Source for Gas Turbines,”’ 
presented at the ASME Gas Turbine Conference and 
Exhibit, Washington, D. C., March 2-6, 1958, both the 
gas turbine for use with a gas-cooled reactor, and the 
high-temperature gas-cooled reactor itself, are both ad- 
vanced concepts. 

Below reactor outlet temperatures of about 1100 F 
there is little incentive to go to gas-turbine cycles for 
efficiency reasons alone, and their use in that range will 
be limited to specialized applications. 

In the reactor art to date, temperature limits have 
generally been well below 1100 F, so that nearly all power 
reactors have been built or are being designed with steam- 
turbine cycles, operating with reactor outlet tempera- 
tures in the 500 to 800-F range. Active projects in the 
high-temperature range were started only recently. 
However, one early effort, the Daniels Pile, was not com- 
pleted because of the meager knowledge of 11 years ago. 


Cycles 

Nuclear gas-turbine systems can be constructed em- 
ploying either the open or closed turbine-cycle design, 
and can be either direct or indirect with respect to coolant 
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circulation between the reactor and the turbine cycle. 

The open direct cycle dictates the use of air as the cycle 
fluid on this planet, which introduces corrosion prob- 
lems and the | sass of releasing radioactive contamina- 
tion directly to the atmosphere. The open turbine cycle 
with a closed indirect reactor-coolant cycle appears to 
offer no advantages if gases are used to cool the reactor, 
but does offer special advantages if liquid reactor cool- 
ants are used. The closed-cycle turbine operating in- 
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directly with a closed reactor-coolant system has no 
apparent point for gas coolants, and investigations of 
this type of liquid-coolant use are still in the preliminary 
theoretical stage. 

Ultimately the gas turbine using a nuclear energy 
source will undoubtedly employ the direct closed cycle 
because of its advantages in plant simplicity and weight 
and space reduction, maximizing thermal efficiency and 
minimizing reactor-core temperature level. These ad- 
vantages are particularly compelling as applied to mo- 
bile, or ssohadlite, power and propulsion plants for mili- 
tary or civilian uses. The discussion of reactor charac- 
teristics and materials which follows is confined to this 
direct closed cycle. 


Reactor Characteristics 

A gas-cooled reactor used in direct-cycle operation 
would need a relatively large core volume since gas cool- 
ants are relatively poor heat-transfer mediums. It would 
have to operate at a temperature high enough to achieve 
efficient operation of the gas turbine. The large core 
volume would require essentially thermal or “‘slow”’ 
neutron Operation. 

The extremely high operating temperatures and tem- 
perature gradients required in the nuclear portion sub- 
ject every part of the reactor complex to great strains— 
physical, chemical, and nuclear. Further, at any practical 
pressures the gas coolant constitutes a “‘void’’ in the 
reactor creating difficult design problems from a nuclear 
physics standpoint. 


Materials for Use 


The following are some of the special conditions cre- 
ated by the high-temperature operation of these reactors: 


Fuels. Most known metals appropriate for their nu- 
clear properties, namely, uranium or plutonium, would 
melt or otherwise lose their integrity in such intense 
heats. Matrices of nonmetallic fuels in high-tempera- 
ture metallic alloys, however, might possibly be suitable 
for a limited range of lower gas-cooled reactor tempera- 
tures. The most likely higher temperature fuel ele- 
ments are oxides, silicides, or carbides of uranium, alone 
or dispersed in nonmetallic structural materials, or plu- 
tonium in similar nonmetallic forms. Thorium may ul- 
timately be present in some designs as a fertile material 
to produce U-233 as a fuel. 

Moderators. Moderator materials presently believed 
capable of remaining intact under extreme conditions are: 
Beryllium as a metal or an oxide, graphite, certain metallic 
hydrides and deuterides such as zirconium hydride and 
deuteride, and silicon carbide. No other engineering ma- 
terials can do the moderator job. 

Structural materials. Most high-temperature structural 
materials, such as the cobalt alloys and the higher alloy 
steels, are also high neutron absorbers. Only small 
quantities can be used if the nuclear reaction is not to be 
adversely affected or completely stopped. To provide 
a reasonable compromise between nuclear and me- 
chanical needs, rather expensive and unusual materials 
are required. Some of these are: alloy steels, high- 
temperature gas-turbine blade alloys, Inconels, molyb- 
denum, tantalum, graphite, tungsten, and other more 
exotic materials such as columbium. 

Coolants. The coolants cited most frequently for use 
with reactors in direct closed-cycle gas-turbine systems 
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are: (a) helium, (4) nitrogen, pure or impure, (c) carbon 
dioxide, and (da) air. 

Helium, in spite of its rarity, offers considerable theo- 
retical promise. It has good nuclear properties, is un- 
affected by core radioactivity, and is inert chemically. 
It must, however, be highly compressed in order to take 
full advantage of its superior heat-transfer properties, 
and it is so Vificult to contain that it is frequently em- 

loyed to detect leaks in the system. However, no tur- 
rm operating on helium has yet been developed. Criti- 
cal dependence upon the purity of the gas to prevent it 
from becoming radioactive would require a degree of 
shielding to the external circuit, since contaminants are 
likely. 

The ready availability of nitrogen and its general 
similarity to air for turbine-design purposes are impor- 
tant advantages although there is some nitriding effect. 
Nuclear properties depend on purity and the system ex- 
ternal to the reactor would require some shielding. 

Although carbon dioxide is relatively common and in- 
expensive, indications are that its behavior at the high 
temperatures and pressures needed for high over-all cycle 
efficiency depart very greatly from perfect-gas laws. If 
future experiments bear out these indications there is 
promise that it may be a better cycle fluid than has gen- 
erally been believed to date. However, its chemical 
reactions are far from well-understood, and the theoreti- 
cal chemical thermodynamics do not appear too favorable 
in some cases, although it is an excellent and widely used 
fluid at the lower temperatures required for steam-cycle 
operation. 

Air is of interest chiefly in open systems and appears 
to have no advantage over nitrogen in nearly all cases 
when the closed system is considered. It has substantial 


under construction at NRTS, Idaho. This project is 
primarily of interest to the Army as a power plant which 
has portability potential and does not require cooling 
water. 

The Maritime Gas-Cooled Reactor, an even more re- 
cent addition to the U. S. program, would be a prototype 
of a propulsion unit for a merchant ship. Various design 
studies have been completed on this project, and in 
January the Atomic Energy Commission selected a con- 
tractor to undertake development of this reactor. Other 
gas-cooled reactors in the U. S. are in use for research 
with air as the coolant, but do not operate at the high 
temperatures which would make them suitable for use as 
energy sources for gas turbines, or are based on the steam- 
turbine cycle. 

In Europe, a number of reactors have been gas-cooled. 
In the United Kingdom and France power has been pro- 
duced by gas-cooled reactors through the steam cycle at 
temperature levels in the 600 to 800-F range. Several 
other gas-cooled power-producing reactors using the 
steam cycle are allt construction in the United King- 
dom, France, and possibly the USSR (although the 
latest published reports make no mention of a previously 
announced unit of this type). The only sertous work 
looking at reactors for gas-turbine operation in Europe 
seems to be in Germany and Holland where very small 
efforts are under way on power-producing units, and in 
France where a reactor experiment is to be constructed. 
Since the USSR has announced work on a nuclear- 
propelled aircraft, they may also be working on gas- 
turbine cycles. 





disadvantages relating to its corrosive effects and its 
nuclear properties. 
The Daniels Pile project, an intensive effort to exploit 
beryllium oxide as structural material and moderator, pumrenarens seams o¢ 
and helium as coolant, was begun at the predecessor to the 
rueL 
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Argonne National Laboratory in 1945. cuewexr} 

The many problems connected with the required heat 
ranges on this first power-reactor effort anywhere in the 
world proved overwhelming and the project was aban- 
doned at the end of 1947. The technical problems in- 
volved are largely with us today, although we are now 
more optimistic about their solution. They were: 
(4) The start-up problems inherent in a pressure change 
in a large system operating at different power ratings and 
temperature levels; (6) the thermal-stress problems in- 
cident in the fuel element at both the high temperature 
differences and rapid thermal cycling; and (c) the prob- 
lems of piping large volumes of hot gas around in a sys- 
tem which must inevitably change temperature. 

At about the time of the Daniels Pile, the United 
States became interested in the gas-cooled reactor for air- 
craft propulsion. Only three things can be said about 
this: (4) In 1954, the Aircraft Reactor Experiment, a 
liquid-salt-fueled and cooled reactor, was operating at 
Oak Ridge, Tenn., with temperature levels which could 
have permitted gas-turbine operation on an indirect open 
cycle although the heat was actually dissipated; (4) in 
1956, an aircraft gas turbine was operating by nuclear 
power at the National Reactor Testing Station in Idaho; 
and (c) the AEC is not unaware of the problems of high- 
temperature gas-cooled reactor operation. 

Another gas-cooled reactor project for use with gas 
turbines is the Gas-Cooled Reactor Experiment now 
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The author concluded that problems of cycle selection, 
systems analysis, reactor design, and above all, of ma- 
terials development, must be solved before there can be 
really practical closed-cycle gas-turbine operation from 
nuclear heat sources in the higher temperature ranges. 

The author acknowledged assistance from AEC staff 
members: Irwin E. Jackson, charts and technical infor- 
mation; George A. Upman, drafting; and Joseph B. 
Epstein, editorial assistance. 
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The Transistor’s First Decade 


Jusr ten years ago, the transistor was invented during a 
basic-research study of the surface properties of ger- 
manium at the Bell Telephone Laboratories. 

Since then, this completely new oscillator, modulator, 
and amplifier has been applied to telephone circuits, the 
miniaturization of hearing aids and radio sets, the de- 
velopment of personal-communication radio systems, 
miniaturization of computers, electrical switching appli- 
cations, and a host of other devices that formerly wil ized 
the vacuum tube. 

An estimated 10,000 vacuum tubes, located along the 
way, for example, are required to amplify a New York 
to Los Angeles call, and will in time give way to the 
transistor. A personal-signaling radio receiver that 
would be out of the question with vacuum tubes because 
of power consumption will soon make it possible to ex- 
tend the telephone bell to the vest pocket and deliver 
messages that cannot be overheard by other receivers. 

The basic switching functions—in particular, logic, 
memory, and connecting—can be more efficiently per- 
formed by transistor than by the vacuum tube. The 
miniaturization possibilities, dramatically demonstrated 
by the artificial-satellite applications, are having a wide- 
spread effect on military devices where the computer is an 
important part of tracking and aiming equipment for 
weapons. 

The Bell System has a vital interest in data processing 
with the complications that are involved in billing phone 
calls. Through special converters their system will take 
input data from Automatic Message Accounting tape, 
punched cards, teletypewriter tape, toll tickets, and 
customer-payment stubs. A calculator will perform the 
arithmetical and logic operations, as well as the sorting, 
arranging, merging, extracting, and deleting operations. 

The entire June issue of the Bell Laboratories Record is a 
summary of the research, development, and application 
of the transistor. The scientific importance of the in- 
vention which has brought such a rapid evolution if not 


Nuclear Briefs 


» Newest Atomic Submarine 


Tue Skipjack, forerunner of a group of high-speed, high- 
performance attack-type nuclear-powered submarines de- 
signed from the keel up for maximum underwater per- 
formance, was L oaiieal in May at the Groton, Conn., 
shipyards of Electric Boat Division, General Dynamics 
Corporation. The sub’s reactor plant was designed and 
developed by Bettis Atomic-Power division of Westing- 
house Electric Corporation under the direction of and in 
technical co-operation with the Naval Reactors Branch 
of the AEC. 


® Airborne Reactor Moved to Oak Ridge 


The “‘flying’’ nuclear reactor designed and built for the 
U. S. Air Force at Convair (Fort Worth, Texas) Division 
of General Dynamics Corporation has been moved under 
guard to Oak Ridge, Tenn., where it will be suspended 
from four 300-ft towers to culminate several years’ study 
of radiation patterns for use in the design of compart- 
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revolution to the communications field, was recognized 
with the award of the 1956 Nobel Prize in Physics to J. 
Bardeen, W. H. Brattain, and W. Shockley of the Labo- 


ratories staff. 


Aqueous Homogeneous Reactor 


A THOROUGH conceptual-design study of asingle-fluid 
two-region aqueous homogeneous reactor, SFTR, has re- 
cently Rien completed by the Nuclear Power Group com- 
posed of seven electric utility companies, the Bechtel 
Construction Corporation, and The Babcock & Wilcox 
Company. The reactor studied operates on the U-233 
Th-232 cycle, and uses a ThO, pellet blanket, arranged 
in 14 cylindrical assemblies around the periphery of the 
core region. 

Blanket cooling is accomplished by flowing the core 
fluid, a uranyl-sulfate heavy-water solution through the 
blanket assemblies and into the core region. This 
arrangement is expected to minimize the corrosion by the 
core fluid and also provides for relatively easy replace- 
ment of the blanket containers. The 14 blanket assem- 
blies are rotated to minimize absorption of neutrons by 
protactinium 233 and to equalize the breeding of U-233 in 
the blanket. 

The study was based primarily on the experimental 
data from the Oak Ridge National Laboratory homo- 
geneous-reactor project, and the results are based upon a 
reactor system which could be built with present tech- 
nology. Further research costing between $5 million 
and $10 million would be necessary to prove the design. 

Estimated net energy costs of 17 to 19.6 mills per kwhr 
might be compared with U. S. estimates of energy cost 
for the pressurized-water reactor and the British Calder 
Hall-type of 19.6 and 17.9 mills per kwhr. 

Information is from the Nuclear Technology Briefs on 
Power Reactors prepared for the AEC by the General 
Nuclear Engineering Corporation, Dunedin, Fla. 


ments to protect the crews of nuclear-powered airplanes. 
The portable water-cooled reactor which operates at 
power feat up to 1000 kw made 47 experimental flights 
from Fort Worth aboard a modified but conventionally 
powered B-36 bomber, the NB-36H. The world’s first 
airborne reactor, it incorporates flexible shielding. 


® SRE Operating at Design Power Level 


The design power level of 20,000 kw of heat has been 
reached by the Sodium Reactor Experiment, SRE, op- 
erated for the Atomic Energy Commission near Los 
Angeles, Calif., by Atomics International, a division of 
North American Aviation, Inc. Operation at full 
power followed a scheduled series of low-power tests of 
the reactor core, coolant systems, and related compo- 
nents which began last year. 

Experience gained from the SRE is being used by 
Atomics International in development work for the 
75,000-net-electrical-kw central-station nuclear power 
plant being built by the AEC and Consumers Public 
Power District of Nebraska. 


MECHANICAL ENGINEERING 











This small, light, 4-cyl diesel with good 
fuel economy at average operating 
speeds may be substituted for piston 
engines in cars and trucks 


Diesel for the Motorist 


A sMALL 4-cylinder high-speed diesel engine combining 
the advantages of diesel-engine power and economy with 


gasoline-engine speed and flexibility has been developed 


by F. Perkins, Ltd., of Peterborough, England. Con- 
tinental Diesel Corporation, Brooklyn, N. Y., is agent. 

The 1.6-liter diese] engine, known as the ‘‘Four 99,” 
has been developed after six years of research and in- 
tensive trials covering more than a million miles with 
cars, trucks, and taxis under all conditions. 

The engine is both compact and light, weighing only 
320 Ib. It develops 43 bhp at 4000 rpm for cars and 42 
bhp at 3600 rpm for trucks; an industrial version is also 
available rated at 32 to 35 bhp at 3000 rpm. 

During Royal Automobile Club tests, a Vauxhall 
Velox averaged 56.6 miles per gal at an average speed of 
34.8 mph, and a Ford Consul made 50.8 miles per gal at an 
average speed of 34.7 mph. 

Cruising and top speeds of cars fitted with the Four 
99 have proved equal to those of similar cars with gaso- 
line engines. A top speed of more than 80 mph has been 
obtained with some cars. Big mileage without major 
overhaul is in view for small-vehicle owners. 

A Bedford truck with a 15-cwt load completed 101,202 
miles on a high-speed test track with a consistent speed of 
56 mph, and average fuel consumption of 37 miles per gal. 

The industrial version will provide the first 4-cyl 
water-cooled diesel engine for a wide range of small in- 
dustrial equipment, including lighter types of fork-lift 
trucks, compressors, generators, , orl pumping sets, 
and cranes. It can easily be installed in many kinds of 
equipment now powered by gasoline engines at reduced 
costs for industrial operators. 

Perkins is offering special conversion-engine sets to 
replace gasoline units in several British-made cars. 
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Tube cold-drawn through a 7-in. Carboloy 
cemented-carbide die has an improved fin- 
ish, and can be drawn faster and at lower 
die cost per foot than with steel 


Carbide Dies 


CaRBIDE Digs are used exclusively for drawing 7-in. 
oil-well casings at Pittsburgh Steel Company's Allenport 
Works because they cost only one-fifth as much as steel 
dies for every foot of casing produced. Cemented-car- 
bide dies also reduce the number of scrapped tubes, give a 
better finish and permit faster drawing than is possible 
with steel dies, the company has found. 

Pittsburgh Steel's records show that a steel die, costing 
$50, produces an average of 3200 ft of 7-in. casing before 
it is permanently withdrawn from service. A carbide 
die, which costs $1250, plus finishing work, averages 
400,000 ft of drawn casing, or 320 ft for every dollar in- 
vested in carbide dies, against 64 ft per dollar in steel dies. 

Amount of scrapped or rejected material is less because 
of the smooth surface of the carbide and rejects by die 
failure have been eliminated. 

The extreme hardness of cemented-carbide dies gives 
the tubes a better as-drawn surface finish, improving the 
quality of the product. 

On Pittsburgh Steel’s cold-drawing benches, produc- 
tion is at ren impossible with steel dies. Casing hits 
the die shoulder at a speed of 20 fpm, and before going 
more than 2 ft, it is traveling at a rate of 50 to 60 fpm. 

Dies with nibs of Carboloy cemented-carbide grade 
55B arrive from General Electric Company's Metallurgi- 
cal Products Department, Detroit, Mich., rough drilled 
to 6.990. Die finishing removes about 0.025. Drawing 
begins with a die 7.015 in diam. The die stays in use 
until diameter increases to 7.035. The dies are returned 
to Pittsburgh's mandrel and die shop every 16 hr for 
servicing to maintain uniform quality and prolong die 
life. The longest carbide-die run at the Allenport Works 
so far is 590,000 ft of tubing, with the next longest 
550,000 ft. 


JuLy 1958 / 63 








1 No Sloshing. A Westinghouse Magamp system permits casting of molten 
copper into anodes on a rotating table without sloshing at the Inspiration Consolidated 
Copper Company, Inspiration, Ariz. Any jerking or sloshing would disturb the crystal 
structure of the cooling copper. A 1200-rpm motor geared down to 0.24 rpm rotates 
a loaded 25-ft-diam 50,000-ib wheel, accelerating or decelerating between zero and 
“top speed” in 10 to 25 sec. 


2 Flexible Mandrel. A new type of flexible ball mandrel permits top-quality bends 
to a radius of twice the tube diam in thin-wall tubes. Pines Engineering Company, Inc., 
Aurora, IIl., has been licensed to manufacture and sell the Free-Flex mandrel which was 
developed by Boeing Airplane Company personnel at the Wichita, Kan., Division. Common 
sizes ranging from 1 to 6 in. in diam will be available, and up to 10 times as many 
bends may be made without expensive reworking. The balls, which will flex in any 
direction, can be changed or added with only a screwdriver. 


3 Tractor Plant. The hydraulic system in a tractor is checked and adjusted at 

the new Massey-Ferguson Tractor Plant in Detroit, Mich., which was recently doubled 
in size. A 2-mile-long conveyer system with 96 individual stations for assembly and 
other operations permits completion and test driving of 250 tractors during a single 


shift—one every 2 min. 


4 Automatic Cam Analyzer. A completely automatic machine, developed by 
Airborne Instruments Laboratory, Mineola, N. Y., and International Business Machines 
Corporation, performs a complex inspection operation with a reduction of 60 to 1 on 
inspection costs. The machine makes a permanent chart of recorded cam errors, 
audibly warns if any tolerance is exceeded, and makes a continuous arithmetic check 
of dimensional — from point to point in 36 min where 12 hr were previously 
required. There are 2160 separate point inspections with a tolerance of + 0.0001 in. 
of desired radius, maximum error change between any two measured points must not 
exceed + 0.0001, requiring 2160 more calculations. 
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5 Intricate Machining. A 
100,000-Ib cast-steel cylinder blade 
ring for a high-pressure steam 
turbine is intricately machined in a 
25-ft boring mill at the Union 
Steel Division of Blaw-Knox 
Company, Pittsburgh, Pa. Walls of 
varying thickness, extremely close 
dimensional tolerances, and an 
interior honeycombed with passage- 
ways for the steam complicate the 
cutting of %-in-wide 4 to 5-in-deep 
grooves sloped at a 45 deg angle. 


6 Re-entry Tests. The Air Force 
has successfully brought back 
more than 20 nose cones from outer 
space through the earth’s 
atmosphere. A final checkout of 
one of the 40-ft-tall Lockheed X-17 
ballistic rockets which carried 
them is here being made at 

Cape Canaveral, Fla. 


7 Aluminum Auto Engines. 
Three experimental aluminum V-8 
automotive engines weighing about 
30 per cent less than cast-iron 

V-8 engines, the result of six years 
of development by General Motors, 
have already undergone successful 
laboratory and road tests. 
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German Industries Fair, 1958 


Tne most noticeable changes which distinguished this 
year’s German Industries Fair, held in Hanover from 
April 27 to May 9, were at the southern end of the Fair 
ground, where three new buildings have been con- 
structed. All three were devoted to various branches of 
the electrical-engineering industry. The central block, 
Hall 12, 164 ft high, was entirely occupied by makers 
of electric-lighting fittings, apart from one floor of 
restaurant space and the ground floor, which forms the 
southern entrance to the Fair. Adjoining it is the two- 
story Hall 11, containing radio, television, and com- 
munication equipment; and on the other side—the 
large L-shaped building—is Hall 13, in which were 
displayed motors, generators, transformers, switch- 
gear, and so forth. From the constructional point of 
view, this is perhaps the most interesting of the three 
buildings, as it has a clear internal width of about 225 
ft between the walls, with no internal supporting col- 
umns whatever. The ceiling is suspended from steel 


tubular girders of 70-m span, constructed by the Mannes- 
mannrohren- 
Charlottenburg. 


und Eisenhandel G.m.b.H., of Berlin- 
With the previously existing two- 
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story Hall 10, which contained accumulators, recti- 
fiers, cables, insulating materials, and such, the Zen- 
tralverband der Elektrotechnischen Industrie (the Central 
Association of Electrical Engineering Industries) thus 
had at its disposal more than a million sq ft of exhibition 
space. Foam concrete has been used extensively in 
these new buildings. By enabling the electrical exhibits 
to be ame in one area, they have released space 
elsewhere which was badly needed by the general en- 
gineering industries; for example, a new Hall 8 (North) 
has been built, with nearly 28,000 sq ft of floor space, 
which was allocated to compressors, air-conditioning 
plant, refrigerators, and food-processing and laundry 
machinery; and Hall 2 was extended to provide better 
accommodation for gearing, gear drives, and ball and 
roller bearings. The total indoor area available in the 
1958 Fair amounted to 270,000 sq m (rather more than 
2,900,000 sq ft), to which the open-air stands add a 
further 150,000 sq m of exhibition space. The exhibi- 
tors numbered more than 4300, of whom about 1250 
were concerned with mechanical engineering. 

Correspondence with Mr. Petree should be addressed to 39 May- 
field Road, Sutton, Surrey, England. 


Interior of new display hall at German Industries 
Fair, /eft; building has clear internal width of 
about 225 ft between walls with no internal sup- 
porting columns. Center, gearing, gear drives, 
and ball and roller bearings are on display in 
another of the halls at the Hanover Fair. Right, 
over-all view of three new buildings at German 
Industries Fair Ground. All three are devoted to 
the electrical-engineering industry. Fair was held 
April 27-May 9, in Hanover, Germany. 
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New Foundry for Ford Motor Company 


Tue Ford Motor Company, Ltd., has now brought 
into full production at Dagenham, Essex, England, its 
new Thames Foundry, which they claim to be ‘“‘one 
of the most advanced in the world’’ and superior to 
any in Europe. It has cost the equivalent of $21 million 
and is one of the: most important items in a moderniza- 
tion program, begun in 1954, which will have cost 
between nine and ten times that amount when it is 
completed next year. 

The new foundry, which employs 1800 operatives, 
is planned for a daily output of about 400 tons of finished 
Castings, representing about half of the total output of 
the British Ford plants. The principal components 
produced are ciel blocks and heads and the large 
Castings for tractors. 

The unit comprises two buildings, the larger of which, 
1200 ft long, 180 ft wide, and 70 ft high, is devoted to 
the main operations of molding, core-making, melting, 
casting, and fettling. In the smaller building, 700 ft 
X 60 ft in plan and also 70 ft high, are the sand-handling 
and drying plant and the sections for cooling, grinding, 
and cleaning the castings. 

The main operating floor is divided into bays 60 ft 
square, with steel columns supporting lattice girders 
from which are suspended the sand-distributing system, 
the monorail conveyers, and the storage hoppers for 
materials, thus providing the maximum of free working 
space on the floor. There are four hot-blast cupolas, 
108 in. in diam, each with an 8-ton receiver for the hot 
metal. Electric hoisting and towing units on the mono- 
rail conveyers take the ladles to the pouring station. 
Each of the two molding lines has its own automatic 


sand system, and in each line there are eight semi- 
automatic molding machines, working within a con- 
conveyer. 


tinuous 


tL] 


conveyer. 


The castings are removed from the drag mold by 
hooks suspended from a conveyer running immediately 
above the mold conveyer and turning away from it to 
the cooling section in the adjoining building, where 
they stay for about three hours before having the internal 
sand and cores removed. They then pass through a 
battery of grinding machines and are conveyed back to 
the main building, where they are distributed among 
eight fettling lines for finishing and, if required, water- 
testing. 

The core sand is mixed at a central high-level station 
in the main building, the mixing being entirely auto- 
matic, under punched-card control. The mixed sand 
is then conveyed pneumatically to the 39 semiautomatic 
vertical core-blowers, from which the cores are trans- 
ferred by conveyers to the five continuous horizontal 
ovens. 

There is an exceptionally complete ventilating system, 
taking in 1,200,000 cu ft of air per min and providing 
a complete change of filtered air every 8 min. A central 
sluicing system with a circulation of 5000 gpm of water 
removes the cupola slag and the deposits the dust 
collectors. The dust-laden water is discharged to 
settling tanks and eventually recirculated. 

Pig iron and coke are brought into the foundry by 
rail, the coke being in containers to save break- 
age. 
A telpher system, which also handles the limestone, 
lifts the containers from the rail cars to the storage 
hoppers. Ordinary skip hoists are used to charge the 
cupolas. Wherever possible, manual work has been 
either eliminated or greatly reduced, to the extent that 
the electricity requirement for the plant is some 15,000 
kva, which is distributed through five substations on 
the roof of the main building. As a result, it has been 
found that the output per man-hour is twice that 
achieved in the old foundry. 


Automatic molding machine of the jolt-squeeze straight-through type; /eft, 
half mold and flask are being transferred from molding machine to mold 
Pouring heavy castings; 
towed electrically from cupolas to pouring stations. 


2000-lb ladles are hoisted and 


center, s 
Right, core-making 


line equipped with six core-blowing and core-stripping machine units on 
which various cores for tractor castings are made. 
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Development of a Turbocharged 
Uniflow Two-Cycle, Spark-Ignition 
Gas Engine........ 58—OGP-12 
By W. M. Kauffmann, Assoc. Mem. ASME, 
Worthington Corporation, Buffalo, N. Y. 
1958 ASME Oil and Gas Power Conference 
paper (multilithographed; available to 
March 1, 1959). 


Starting with the development in 1912 
of the first all-American twin-cycle, 
horizontal, air-injection diesel engine, 
the author outlines the theoretical and 
practical considerations which have been 
applied to produce today’s turbocharged 
uniflow spark-ignited gas 
engine 

The development work described in the 
paper has demonstrated that the uniflow 
two-cycle gas-compressor engine with 
self-sustained turbocharging provides op- 
timum delivery ratio of combustion air 
to maintain low mean-cycle temperature 
It provides means for timing of blow- 
down of the exhaust gases to the best 
release point for utilization of the kinetic 
energy of the gas in the exhaust pulse, 
or pressure level, ahead of the turbine in- 
let. This is obtained without delaying 
or impairing the closing point of the ex- 
haust (as would be the case in ported en- 
gines) thus permitting the maximum 
trapped air volume at the lowest turbo- 
blower-discharge pressure. 

It appears, therefore, that only thermal 
load of the combustion-chamber critical 
parts limits the maximum potential out- 
put of these turbocharged engines. 
Much has been done in design improve- 
ments to reduce thermal stresses and im- 
prove heat transfer. In addition, after- 
cooling of the air serves to maintain a 
conservative thermal load for the unit. 
Both variable-speed and altitude perform- 
ance have been demonstrated  satis- 
factorily in actual field performance, and 
these in turn, testify to the inherent ad- 
vantages of the uniflow-blowdown sys- 
tem of turbocharging enumerated in this 


paper. 


two-cycle, 
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Development of a_ Lightweight, 
High-Output Four-Cycle Diesel 
Engine for Naval Service....... si 

eee deed kaw eeae 58—OGP-2 


By L. Wechsler, Bureau of Ships, Navy De- 
artment, Washington, D. C.; and H. Hol- 
ie. Mem. ASME, Nordberg Manufacturing 
Company, Milwaukee, Wis. 1958 ASME 
Oil and Gas Power Conference paper (mul- 
tilithographed; available to March 1, 


1959). 


The development of a new lightweight 
high-output diesel engine for the U. S. 
Navy is described in this paper. The de- 
velopment of the engine was a joint effort 
in which the Navy outlined the objec- 
tives, provided consulting services, sup- 
plied funds; and the engine builder de- 
signed, built, and tested the engine 

A list of the general and detailed re- 
quirements of the new 1l-in. bore X 12- 
in. stroke, 16 cylinder, four-cycle diesel 
engine rated at 3600 bhp at 900 rpm is 
presented 

The selection of the 1l-in. bore and 
12-in. stroke was predicated on the fol- 
lowing considerations: (4) Engine 
weight; (4) engine height and width; 
(c) bore of adequate size to accommodate 
two-valve arrangement without exces- 
sive overlapping. 

Details of engine component design 
and development include discussion of 
the frame, cylinder, crankshaft, connect- 
ing rod, main and crankpin bearings, 
piston development, cylinder head and 
valves, valve gear, camshaft and cams, 
fuel injector, turbocharger, and reverse 
mechanism. 


Arctic Lubrication of Diesel En- 
GINES. 2... wc ccees ....58—OGP-1 

By E. J. Beck, Jr., Mem. ASME, U. S. Naval 

Civil Engineering Research and Evaluation 

Laboratory, Port Hueneme, Calif. 1958 

ASME Oil and Gas Power Conference paper 

(multilithographed; available to March 1, 

1959). 

A review is given of lubrication prob- 
lems encountered in reciprocating inter- 
nal-combustion engines required to oper- 
ate in temperatures below —35 F. 
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Satisfactory lubricants for 
gun greasing, transmissions, and hydrau- 
lic systems have been developed for —65 
F, and allow servicing and operation at 
that temperature 

Crankcase-lubrication problems, on the 
other hand, are not near solution. Die- 
sel-powered equipment presents other 
problems. Each of these areas is dis- 
cussed briefly 

A series of tests are described. Tests 
were run with a large variety of lubri- 
cants in the full spectrum of equipment, 
from light spark-ignited engines in run- 
about equipment to the heaviest duty 
sled trains in diesel tractors 

The use of arctic oils has led to crank- 
ing and starting difficulties not consistent 
with the thought that low viscosity 
should solve most problems. 

Investigations led to the hypothesis 
that, failing the development of such 
superior, lightweight lubricants that 
cranking resistance will be nominal at 
the starting temperature, the use of 
crankcase charges of relatively high vis- 
cosities for heavily loaded engines seems 


pressure- 


mandatory. 

The ideal characteristics of a hitherto 
unavailable low-temperature oil, ‘‘ golden 
oil,”’ are outlined. 


Performance of Economy Diesel 
Fuels in a Railroad Locomotive- 
Type Diesel Engine. . .58—OGP-14 


By T. A. Kramer and D. P. Osterhout, Jr., 
Assoc. Mem. ASME, Socony Mobil Oil 
Company, Inc., Paulsboro, N. J. 1958 
ASME Oil and Gas Power Conference paper 
(multilithographed; available to March 1, 
1959). 


Combustion studies were made in a 
laboratory two-stroke locomotive-type 
diesel engine on a number of economy 
fuels varying in cetane number, composi- 
tion, and refining source. Operation was 
satisfactory on all fuels tested. Some- 
what greater power was developed at 
standard engine settings with the econ- 
omy fuels by changing the standard 
basic injection timing. However, the 
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combination of fuel-rack setting and in 
jection timing for optimum fuel economy 
was different for each fuel. Predictions 
of performance based on physical prop- 
erties of fuels alone are likely to be mis- 
leading as indicated by the data on several 


fuels. 


The U. S. Naval Engineering Experi- 
ment Station’s Part in the Develop- 
ment of a Diesel Engine for the 
U. S. Navy...........58—OGP-8 
By A. C. Cavileer, U. S. Naval Engineering 
Experiment Station, Annapolis, Md. 1958 
ASME Oil and Gas Power Conference paper 
multilithographed; available to March 1 
1959 


Proof of the worth of naval machinery 
is its performance over a long period of 
time during actual fleet operation. Un 
der present conditions laboratory testing 
is the only feasible means of accumulating 
sufficient data. This paper describes the 
efforts of the U. S. Naval Engineering 
Experiment Station, in co-operation with 
the Bureau of Ships and the contractor, 
to evaluate the new diesel engine through 
laboratory testing 

Descriptions are given of the complete 
facility for the testing of the engine 
The test program at the Station has re- 
quired the engine to operate at a normal 
shipboard full-load rating of 1335 hp 
at 1335 rpm. Evaluation tests are per- 
formed to determine the engine's capa 
bilities and limitations, fuel and lubri- 

consumption rates, and, in 
its operation under simulated 


cating-oil 
general, 
conditions 

Reliability and development tests are 


performed to determine the effects of 
long-time operation. This involves the 
normal wear, excessive wear, and break- 
age of parts, and includes the develop- 
ment and tests of new parts to correct the 
difficulties and to improve the engine 


The Contractor’s Part in the De- 

velopment of a Diesel Engine for 

the U. S. Navy........58—OGP-6 
By A. K. Antonsen, Mem. ASME, Fair- 
banks, Morse & Company, Beloit, Wis 
1958 ASME Oil and Gas Power Conference 
paper (multilithographed; available to 
March 1, 1959). 


The builder of a new lightweight en- 
gine for the Navy is Fairbanks, Morse & 
Company. This paper reports their ex 
perience operation and the remedies 
applied to correct deficiencies in the en- 
gine 

In line with established practice, this 
engine was to be of the opposed-piston 
type with two crankshafts relatively 
timed by means of a train of gears. The 
space requirement established a maximum 
stroke as well as a maximum bore. The 
weight requirement further limited the 
stroke-to-bore ratio 

New and improved features which 
were introduced in order to meet specified 
The cylin- 


requirements are presented 
crank- 


der block, exhaust manifolds, 
shafts, cylinder liners, connecting rods, 
piston, and crankshaft main drive are 
treated in detail 
The engine-direct-driven auxiliaries 

the engine blower, sea-water and fresh- 
water pumps, and such—and safety 
vices are also discussed. 


d < 


Opposed-piston-type diesel engine Fairbanks-Morse Model 38A6°/,, air-receiver 


side. 


Ships, and the Naval Engineering Experiment Station. 
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Engine was developed with the co-operation of the builder, the Bureau of 
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The Bureau of Ships’ Part in the 

Development of a Diesel Engine for 

the U.S. Navy........58—-OGP-9 
By J. H. Reinertson, Mem. ASME, Bureau of 
Ships, Department of the Navy, Washing- 
ton, D.C. 1958 ASME Oil and Gas Power 
Conference paper (multilithographed ; availa- 
ble to March 1, 1959). 


The U. S. Navy, 
direct co-operation with the 
gineering Experiment Station and the 
builder, has been working on the de- 
velopment of a new lightweight-diesel 
engine since the end of World War II 

The new engine, an opposed-piston 
engine, is rated at 1500 hp at 1500 rpm 
One of its unusual features is the bolting 
of the generator directly to the engine 
frame. By the elimination of the need 
for an engine subbase, a considerable 
weight saving is effected 

In the period since 1955 considerable 
operating experience has been obtained 
with this engine. Many of the engine 
parts have required redesigning and a con 
siderable amount of information has been 
obtained. 

An outline of the Bureau of Ships’ par 
ticipation in this program is presented 

Some of the special requirements of the 
engine are noted. Procurement action 
and its attendant problems are the Bu- 
reau's responsibility and are considered 
Also included in a discussion of the service 
problems encountered in the engine are 
vibration, cylinder liners, pistons, and 
Problems with instrumentation 


are also noted 


Bureau of Ships, in 
Naval En- 
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Lubrication of Large Diesel Cylin- 
GRBs 6 ise c8ts0s>20033 eee 
By J E Cox, Shell Oil Company, New York, 
N. Y.; and P. D. Hobson, Shell Oil Com- 
pany, Martinez, Calif. 1958 ASME Oil and 
Gas Power Conference paper (multilitho- 
graphed; available to March 1, 1959). 


A progress report on the development 
of suitable lubricants for large diesel 
cylinders is presented. Particular em- 
phasis has been placed on the problems 
encountered and measures taken when 
heavy residual fuels are burned in large 
diesel engines. Results of field trials 
using radioactive tracers to map the 
route and extent of combustion-product 
contamination are discussed. From early 
knowledge acquired about the mecha- 
nism of wear and contamination in large 
diesel engines, the orderly development 
of a lubricant specifically for this service 
was undertaken in the laboratory. A 
highly basic emulsion lubricant was 
developed which gave outstanding per- 
formance. Field trials and subsequent 
commercial application have confirmed 
laboratory predictions which suggested 
that this development represented a major 
event in big diesel-lubrication history 
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The paper contains data obtained from a 
representative number of crosshead-type 
as well as trunk-piston-type engines in 
which the emulsion lubricant has been 
applied. This work points out the out- 
standing wear reduction and improved 
cylinder cleanliness obtained with this 
lubricant. Also discussed is the con- 
tinuing effort to improve lubricants used 
in trunk-piston-type engines both with 
and without separate cylinder-lubrication 
systems. An experimental lubricant of 
the single-phase nonemulsion type also is 
discussed 


Integration of Mechanical and 

Electrical Design in Servo Systems 

ose ioe 0s by sameniees 58—MD-12 
By G. G. Ertell, General Electric Company, 
Waynesboro, Va. 1958 ASME Design En- 
gineering Conference paper (multilitho- 
graphed; available to Feb. 1, 1959). 


Each element in a servo loop shares the 
responsibility for successful performance 
of a system. Deficiencies of one com- 
ponent can often be offset by modifying 
another component in the loop. Systems 
made up of electrical, mechanical, and 
hydraulic elements require particular 
attention to integration during design to 
give Maximum practical performance at 
minimum expense 

Selection of the components to make 
up the servo loop can be based on such 
factors as: (@) Process to be performed; 

5) type of operation; (¢) method of 
motion; (@) characteristics of the ele- 
ments; (¢) physical arrangement; and 

f) environment 

Integration of design requires the con- 
sideration of these factors in a logical 
procedure. For example, the function of 
the system is defined, selection of parts 
for characteristics desired or available, 
then compromises made to arrive at the 
best mechanical-electrical servo system. 

Data are given and examples shown 
which take into account these and other 
problems, and the solutions necessary to 
have an integrated servo system. 


Mechanical Memory Devices...... 


keene ie seee eeecee es SO—MD-1 
By Arthur Mirel, American Machine & 
Foundry Company, Greenwich, Conn. 


1958 ASME Design a Conference 
7} multilithographed; available to 
eb. 1, 1959). 


A mechanical memory device is usually 
an arrangement of mechanical compo- 
nents designed to perform a repetitive pat- 
tern of useful motion. The motion may 
70 / 
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A New Look at Diesel Lubrica- 
GBM. ccccceses ecccce 58—OGP-13 

By J. V. Kalb and S. M. Pier, The Texas 

Company, Beacon, N. Y. 1958 ASME Oil 

and Gas Power Conference paper (multi- 

lithographed; available to March 1, 1959). 

In an internal-combustion-engine ap- 
plication lubricants are required to satisfy 
a number of functions. Considered in 
this paper are two such functions: 

1 To protect against corrosion of en- 
gine parts 

2 To keep the system free of deposits. 

The 


modern internal-combustion en- 


be derived from external intelligence or a 
programmed time sequence incorporated 
into the design of a mechanism. 

Criteria to determine mechanical mem- 
ory must satisfy three basic elements: 
(4) Input or sensing intelligence; (4) 
selection of a particular element in time; 
and (c) the mechanical translation. 

Examples of mechanical components 
having basic memory characteristics are 
banked cams, hydraulic barrel or sleeve 
valves, interlocks, limit switches, and 
others. 

It is often necessary to develop ingen- 
ious mechanical devices that fall outside 
the category of ‘‘standard"’ components. 
However, the standard devices must be 
examined and understood. Some stand- 
ard mechanical memory devices are cams. 
totalizers, memory wheels, sorters, mas- 
ter plates, and chain-lug arrangements 
More complex devices include multiele- 
ment electromechanical and electrohy- 
draulic concepts. 

In any comparison of mechanical mem- 
ory components to all-electronic sys- 
tems, it should be realized that electronic 
systems store a greater variety of intelli- 
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gine must be viewed as a chemical fac- 
tor of enormous complexity, the opera- 
tion of which must be considered in de- 
signing lubricants for proper perform- 
ance 

Current diesel-lubrication studies have 
resulted in the formulation of special oils 
specifically intended for lubricating pis- 
tons and cylinders of large marine and 
stationary diesel engines burning heavy 
fuels. The use of such oils measurably 
extends the useful life of piston rings and 
cylinder liners, and improves the econ- 
omy of engine operation on heavy fuels 


gence and have a faster response. How- 
ever, complex circuitry is involved. On 
the other hand, mechanical systems have 
kinematic problems at high speed, and 
response time. 

The paper gives examples of the various 
mechanical memory devices and es- 
tablishes criteria for the various prin- 
ciples 


Effect of Rate on Tensile Properties 
of Plastics.............58—MD-3 
By G. R. Rugger, E. McAbee, and M 
Chmura, Picatinny Arsenal, Dover, N. J 
1958 ASME Design Engineering Conference 
ag (multilithographed; available to 
eb. 1, 1959). 


Because of inherent properties, plastics 
are being used more and more. Such 
properties as lightweight, low thermal 
conductivity, high specific heats, and 
electrical resistivity require their use, 
not as substitutes, but because they are 
the only materials that can do the job 

Plastics are rate sensitive and to design 
items or predict performance at very high 
rates of loading is impossible when only 


Automatic 
defective-package 
ejector is part of 
AMF cigarette- 
packaging 
machine which 
employs a 
mechanical- 
memory device 
(58—MD.-1) 
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data obtained at low rates of loading are 
available. 

When the importance of the change in 
properties with rate of load application 
was realized, many attempts were made 
to extrapolate from low-rate data or sub- 
stitute the effect of temperature for the 
effect of rate 

This paper presents high-rate data by 
the actual performance of tests in the 5-15 
milliseconds to fracture range. Discussed 
the results of these tests on five 
plastics: Cellulose acetate, cellulose ni- 
trate, nylon, polystyrene, and _poly- 
ethylene. A table gives low and high- 
rate values of yield strength, tensile 
strength, elongation, and modulus. The 
paper contains similar data on about 20 


are 


more matcrials 


Problems in Automatic Machinery 
esas 58—MD-7 
By M. J. Faltot, New Jersey Machine Cor- 
poration, Hoboken, N. J. 1958 ASME De- 
sign Engineering Conference paper (multi- 
lithographed; available to Feb. 1, 1959). 


An analytic approach to problems en- 
countered in straight-line, rotary, and a 
combination of straight-line and rotary 
automatic machines is presented 

Conveying systems of the belt or chain 
type are discussed and two types of cut- 
off mechanisms are noted 

An index mechanism, 
that indicates the presence of a part to be 
worked, is also treated 

Orientation mechanisms 
shaped parts are considered 

Pressure mechanisms and intermittent 
motion mechanisms are also included. 

Applications of these mechanisms are 
given in some detail, and an example of a 
bottle-labeling machine is presented 


a mechanism 


odd- 


for 


Current Design Practices in Electro- 
hydraulic Control Systems for Air- 
borne Aircraft and Ground Applica- 
i 58—MD-6 
By F. L. Moncher and L. D. Taylor, Vickers, 
Inc., Detroit, Mich. 1958 ASME Design 
Engineering Conference paper (multilitho- 
graphed; available to Feb. 1, 1959). 


The increased performance require- 
ments of high-speed aircraft and missiles 
have put mounting responsibility on the 
system designer to have a current knowl- 
edge of technological advancements in 
the control field. Electrohydraulic con- 
trol systems meet these performance re- 
quirements because of their inherent 
small inertia, high speed, low time con- 
stant, and high power gain characteris- 
tics. To use hydraulic control systems to 
their best advantage, the designer must 
have a knowledge of some fundamental 
hydraulic servo-design considerations. 
A description of basic control systems 
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and typical applications is presented in 
this paper along with a review of hy- 
draulic-design considerations 


Electrohydraulic Applications to 

Machine Tools. 58—MD-5 
By A. H. Dall, Mem. ASME, and E. J. 
Rivoira, Assoc. Mem. ASME, The Cin- 
cinnati Milling Machine Company, Cin- 
cinnati, Ohio. 1958 ASME Design En- 
gineering Conference paper (multilitho- 
graphed; available to Feb. 1, 1959). 


Electrohydraulic drive systems for 
machine tools are becoming increasingly 
popular. An analysis is presented of the 
needs of such systems as their size, speed, 
and accuracy are changed to meet the 
demands of economical production. Spe- 
cially developed components are dis- 
cussed in terms of the requirements of 
proportional machine-tool servo systems. 
The contributions of these components 
are presented in transfer functions rep- 
resentative of an electrohydraulic servo 
system. The results of their application 
to the solution of specific production 
problems are then presented 


A Central Catalog File Saves En- 
gineering Time and Money 
‘ ...58—MD-14 
By J. L. Dykes, E. I. du Pont de Nemours 
& Co., Inc., Wilmington, Del. 1958 


ASME Design Engineering Conference wt 


multilithographed; available to Feb. 1, 


1959, 

A real need exists for central catalog 
files in both large and small companies 
They are time savers as well as money 
savers. Technically trained personnel 
can find the material they need in a mini- 
mum amount of time which indirectly 
saves money since less time is involved 
in searching and waiting for specific 
or general catalogs 

Vendors appear to like central files. 
They know their information is located 
for all to use, but more important it is 
kept up-to-date. A minimum of expen- 
sive catalogs is dispersed and visibility 
of the product is high. 

A survey of engineering personnel in 
one concern showed a saving of 22.5 
minutes, or '/3 of an engineer man-hour, 
per referral since a central file system was 
installed. Included in the survey were 
other questions that indicated prior to 
the central file, catalog data was obtained 
by letter or telephone, and that often files 
were borrowed without knowing if they 
were current. 

One engineering department catalog 
file has expanded to six locations; in- 
cludes 12,000 catalogs, and has increased 
from 1600 monthly referrals in 1954 to 
5000 at present. 


The paper discusses the need for en- 
gineering catalogs, advantages and dis- 
advantages of a central catalog file, 
methods of creating a central file, opera- 
tion and cost of central catalog file 


The Information Center of Tomor- 
row...- 58—MD-13 
By Allen Kent and J. W. Perry, Western Re- 
serve University, Cleveland, Ohio. 1958 
ASME Design Engineering Conference - 
(multilithographed; available to Feb. 1 
1959). 


, 


The development of science and tech- 
nology has generated an unprecedented 
flood of new knowledge. Its technologi- 
cal application has become more and 
more difficult as traditional library tools 
for facilitating the availability of re- 
corded knowledge have suffered a serious 
decline in effectiveness. 

Various improved methods and new 
devices for the analysis, storage, selec- 
tion, and retrieval of information have 
to be developed or adapted for improving 
the effective availability of recorded 
knowledge. Use of computerlike de- 
vices for searching and correlating scien- 
tific and technical literature has pointed 
the way to centralization of processing of 
information for automatic search. The 
searching and selecting operation may 
be performed either centrally or on the 
premises of individual organization if 
equipment is available. 

Documentation in engineering and 
scientific fields will require a group of 
techniques to give maximum accessibility 
and utility to the information contained 
Group of techniques may be subdivided 
as: 

1 Generation of manuscripts by au- 
thors or similar preparation of the origi- 
nals of other documents. 

2 Distribution of complete documents 
or abstracts to provide awareness of re- 
cent developments 

3 Storage in conjunction with proc- 
essing to facilitate subsequent re-use. 

4 Retrieval of documents from storage 
to provide information needed 


Major problem is in the retrieval of 
documents. Document retrieval depends 
on the skill in the selection of important 
characteristics of subject matter and also 
in depth of analysis as to detail; and in 
the tools used for search and correlation 

An engineering approach to documen- 
tation requires that attention be devoted 
to: (@) Purposes to be served; (4) process 
involved; (c) underlying theory of such 
processes; (d) method of measuring de- 
gree of effectiveness obtained; (¢) de- 
velopment of means for counteracting 
imperfections in available means; and 
(f) establishing relationships between 
71 
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costs of various operations and benefits 
provided 

Methods are discussed and examples 
shown of present and proposed means of 
storing and retrieving engineering and 
scientific information 


Lubricant Considerations in Cen- 
tralized Systems........58-—MD-8 


By R. D. Skoglund, Assoc. Mem. ASME, 
and R. K. Gould, Texaco Research Center, 
Beacon, N. Y. 1958 ASME Design En- 
gineering Conference paper (multilitho- 
graphed; available to Feb. 1, 1959). 


Satisfactory operation of modern ma- 
chines depends not only on the correct 
lubricant, but also, on the proper amount 
applied at the proper time. Modern 
machines require devices for lubricant 
application which are as independent 
as possible of the human element. 

Many varieties and types of equipment 
are available for applying industrial lu- 
bricants, ranging from devices to lubricate 
a single bearing to fully automatic central 
systems capable of lubricating all of the 
machinery in a plant. Each of these sat 
isfies a need and occupies a definite niche 
in the general field of lubrication. 

The selection of suitable lubricants for 
central systems involves consideration of 
factors. A discussion of these 
factors with particular emphasis on 
grease pumpability characteristics is 
presented in this paper 

Laboratory data are shown for various 
bench tests that have been used to obtain 
predicted performance results for greases 
in centralized systems 


several 


Integrating Mechanical and Elec- 
trical Design in Servo Systems..... 
Ceccccceccccecces es cman T 
By W. L. McCann, Mem. ASME, Giddings 
& Lewis Machine Tool Company, Fond do 
Lac, Wis. 1958 ASME Design Engineering 
Conference paper Gusheilichogragin’: availa- 
ble to Feb. 1, 1959). 


Servo-controlled drives must be capable 
of almost instantaneous response to the 
controlling signal. Sources that might 
change or vary the drive response must 
be considered and compensated for in the 
mechanical or electrical system. 

In a servo-controlling machine, rigidity 
between the servomotor and the driven 


mechanical component is mandatory. 
For example, any change in the signal in- 
put of the servo to the actuator, whether 
it is a hydraulic cylinder, hydraulic 
motor, or an electric motor must result in 
motion of the controlled components. 

Also, stiffness of the machine frame 
members is important, but must be bal- 
anced against mass if the component is a 
moving member. Here, proper distri- 
bution of metal is important because 
natural frequency of frame members is a 
contributing machine's 
freedom of outside 
loads. 

Compromises must be made in mechani- 
cal and electrical design to balance the 
effects of desired machine characteristics 
For example, to reduce deflections con- 
tributing to backlash, lower friction 
forces are desirable which will reduce the 
forces required to move the component, 
but this will reduce the damping effect of 
vibrations. A certain amount of friction 
may be desirable, and a balance can be ob- 
tained by increasing the stiffness of the 
servo drive, allowing the servo to absorb 
the energy of vibration. To stiffen the 
drive, larger diameter components will 
be necessary and this wil! increase the 
inertia. 

Hence compromises must be made to 
obtain optimum results. Methods of 
arriving at and defining the balance 
needed between the mechanical and elec- 
trical systems are explained and _ illus- 
trated. 


factor in the 
vibration under 


Compatibility of Metals in Bearing 
Contact................58—-MD-9 
By C. L. Goodzeit, Assoc. Mem. ASME, 
General Motors Research Center, Detroit, 
Mich. 1958 ASME Design Engineering 
Conference paper Cubtilishogpeghoels availa- 
ble to Feb. 1, 1959). 


Journal bearings usually operate with 
hydrodynamic lubrication, in which 
case a thin fluid film separates the moving 
surfaces of the bearing and journal. 
Under these conditions, the performance 
of the bearing is virtually independent of 
the choice of material. However, when 
the journal starts and stops under load or 
the bearing suffers from insufficient lubri- 
cation, the surfaces actually contact and 
slide together under conditions of bound- 


Skin-milling machine in which servo controls are employed on table and crossheads 
(58—MD.-11) 








Seizure occurs with a 
poor choice of materials while good ma- 
terials survive. 

Antiseizure properties govern the ma- 
terial choice of a journal-bearing com 


ary lubrication 


bination. After this requirement is 
satisfied, the bearing material is selected 
for its resistance to fatigue from dynamic 
loads, corrosion resistance, and toleration 
to dirt, if present, in the lubricant. Other 
factors, such as operating temperature, 
geometrical configuration, manufactur- 
ing technique, and design are equally im 
portant in the final choice 

The bearing metal theory permits two 
general rules to be made about the anti- 
seizure properties of alloys. 

1 Seizure resistance of a good bearing 
metal cannot be sensibly improved by 
the addition of alloying agents. A metal 
resists seizure with the journal by virtue 
of its immiscibility and difference in 
bond type; once established, alloying can 
not improve the metal resistance to sei- 
zure. Alloying may reduce the seizure 
resistance of a good bearing metal. 

2 Metals having poor antiseizure 
properties can often be improved through 
alloying. Improvement comes about in 
two ways. One, alloying a pure metal 
generally increases its hardness and 
strength. Two, alloying with a metal 
having good antiseizure properties. The 
stronger metal supports the load and 
the good bearing metal can smear over 
the surface and provide seizure resistance 

Other factors play an important role 
in the final selection; however, the bear- 
ing metal theory points the direction to- 
ward the choice of materials for new ap- 
plications and improved performance of 
existing bearings. All these factors are 
discussed and examples given of bearing 
selection using the bearing metal theory 
as a basis 


High-Strength Structural Sandwich 
Construction..........58—MD-10 
By W. E. Dirkes, Assoc. Mem. ASME, 
USAF, Wright Air Development Center, 
Ohio. 1958 ASME Design Engineering 
Conference aper (multilithographed; 
available to Feb. 1, 1959). 


Composite materials have found in- 
creasing use because material configura- 
tions can be adjusted to use the desirable 
properties of each material. Sandwich 
construction is a type of composite ma- 
terial; the components of a sandwich 
panel also may be composite materials. 

Principal benefit of sandwich construc- 
tion gives a greater section modulus per 
unit of density than a conventional beam 
or panel of solid material. Also, maxi- 
mum moment developed is resisted by 
high tensile stress and high compressive 
stress in the faces. 





Almost any structural sheet material 
can be used for sandwich faces, and almost 
any lightweight material can be used for 
the core. The specific materials selected 
depend upon the requirements of a par- 
ticular design. Functionally, since core 
material is used to hold the faces apart to 
increase the section modulus, the core 
must give either sufficient support to re- 
strain the faces from buckling, or the 
sheet material and thickness must be 
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Criteria for Local Airline Equip- 
58—AV-30 

By B. J. Herkimer, Aviation Financial Serv- 

ices, Inc., New York, N. Y. 1958 ASME- 

ARS Joint Aviation Conference paper (multi- 

lithographed; available to Jan. 1, 1959). 


Financial aspects of the local airline 
equipment problem are noted. The 
local airline industry is a relatively new 
industry and is heavily dependent upon 
government subsidy 

These airlines are 
obsolete, unpressurized, uneconomical 
equipment. The limited revenues ob- 
tainable with the equipment they are 
operating, plus a high percentage of un- 
profitable route structure, and a relatively 
inflexible operation prevent profitable 
operation. Without earning it is exceed- 
ingly difficult to attract new capital 
which is necessary to improve operations 

The local airline industry despite the 
many financial problems which hamper 
it, is currently faced with re-equipping. 
For the local airlines to hold their present 
passengers and expand their passenger 
revenues they must offer conveniences 
and comforts comparable to those on the 
trunk lines 

The Fairchild F-27 is an example of 
the type of equipment which will help the 
local airlines out of their deficits. 

Criteria are presented which will be the 
basis for dollar advances to the industry 
for their re-equipment programs. 


operating with 


Operations Planning for Introduc- 

ing New Aircraft Into a Local Serv- 

ice Airline System... ..58—AV-12 
By T. H. Davis, Piedmont Airlines, Winston- 
Salem, N. C. 1958 ASME-ARS Joint Avia- 
tion Conference paper (multilithographed; 
available to Jan. 1, 1959). 


One of the problems confronting the 
local service airline industry was the lack 
of a modern, efficient airplane designed 
specifically for short-haul operation. 
Within the next few months, such an 
airplane will be available. 

The first airplane to be built in the 
United States in response to the require- 
ments of the local service airlines is the 
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selected to resist buckling. The bond 
between faces and core, of course, must 
have sufficient strength to hold the ma- 
terials together under all required load 
conditions. 

In selecting components for sandwich 
construction, major consideration must 
be given to the core, faces, and joining 
medium to assure the meeting of design 
criteria, fabrication techniques, and pro- 


posed application 


Fairchild F-27. The F-27 was designed 
by the Fokker Aircraft Company, Hol- 
land, and the first prototype was flown 
in November, 1955. 

The most notable feature of the F-27 
is the Rolls-Royce Dart engine. For 
passenger comfort the F-27 is pressurized 
and air conditioned. It has a high wing 
configuration which facilitates loading 
and makes it possible for passengers to 
enjoy an unobstructed view from any 
seat in the airplane. The plane will seat 
40 passengers and cruise at 280 mph. 

An outline of the planning and train- 
ing program employed by Piedmont Air- 
lines prior to operation of the F-27 is 
given. The basic program consists of 
two Major categories—personnel training 
and equipment procurement. Personnel 
training is further separated into four 
groups: Flight personnel, aircraft and 
engine mechanics, communication and 
electronic mechanics, and station servic- 
ing personnel. 


The Allison 501-D13 Prop-Jet En- 
gine and Its Place in the Air- 
Transport Industry.....58—AV-27 

By J. D. Beaumont, General Motors Corpora- 

tion, Indianapolis, Ind. 1958 ASME-ARS 

Joint Aviation Conference paper (multi- 

lithographed; available to Jan. 1, 1959). 

The Allison Model 501-D13 is a prop- 
jet engine. The reduction gear box is 
secured to the power section by the torque 
shaft housing and two struts. The gear 
box contains two stages of gear reduction, 
a spur gear set, and a planetary system. 
Over-all reduction is 13.54 to 1 which 
results in a propeller speed of 1020 rpm 
when the engine is running at normal 
speed, 13,820 rpm. 

The power section consists of the com- 
pressor, combustion section, and turbine 
assemblies plus the various engine con- 
trols and accessories. 

A description of the Allison Model 501 
engine, its place in the air transport in- 
dustry, and a typical application of the 
engine in the Allison Convair 340/440 
conversion are presented. 

The descriptive section includes details 
on operating principles, the control sys- 
tem, and safety features. 


The place of the prop-jet engine in the 
airline industry is examined by comparing 
direct operating costs of a prop-jet and 
a straight-jet airplane, both designed to 
do the same short-to-medium range job. 
The section on the Allison Convair 340/- 
440 conversion points up the important 
improvements in performance and pas- 
senger appeal which can be obtained by 
converting existing Convair airplanes 
to Allison 501 prop-jet power. 


Introduction of New Transport De- 
Signs...............-58—AV-19 


By W. J. Mitchell, Bonanza Air Lines, Las 
Vegas, Nev. 1958 ASME-ARS Joint Avia- 
tion Conference paper (multilithographed; 
available to Jan. 1, 1959). 


With its speed, superb single-engine 
performance, unsurpassed cabin comfort, 
and operating economy, the F-27 will 
set new standards of service in the rapidly 
expanding field of dependable short-to- 
medium-haul air transportation of the 
type provided by local-service airlines 

A combination of four major develop- 
ments has enabled these airlines to move 
into this brighter, more promising future. 
These developments are: 

1 The arrival, as a tangible produc- 
tion item, of the first new modern equip- 
ment designed for specialized services. 

2 The signing into law of an equip- 
ment guarantee loan bill, sponsored by 
the Civil Aeronautics Board, to facilitate 
the financing of new aircraft. 

3 The continuing CAB policy of en- 
couraging the growth of local lines by 
strengthening their route structures, 
whenever possible. 

4 The ever-increasing awareness, 
among military, civil, and business 
leaders, of the energizing role played by 
local lines in bringing the benefits of 
the air age especially to the smaller 
and medium-sized community—benefits 
which range from decentralization of 
industry to additional revenues from 
tourism. 


Mechanical-Engineering Aspects of 

the High-Speed-Aircraft Escape- 

System Problem........58—AV-7 
By C. W. Russell, Republic Aviation Cor- 
poration, Farmingdale, N. Y. 1958 ASME- 
ARS Joint Aviation Conference paper 
multilithographed; available to Jan. 1, 
1959). 


The mechanical engineer’s concern in 
escape-system design includes four gen- 
eral areas: General problems, problems 
pertaining to structure, problems involv- 
ing aerodynamics, and problems involv- 
ing mechanical design. 

The general requirement for an escape 
system is to allow the pilot to separate 
and descend safely from the aircraft 
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throughout the entire operational alti- 
tude and speed range of the airplane. 

There are four basic types of pilot 
capsules: (4) Cockpit capsule, a recessed 
type which includes all the cockpit equip- 
ment such as console, flight controls, 
instrument panels, and so on; (4) nose- 
type cockpit capsule—similar in equip- 
ment requirements to the recessed type, 
but designed to provide escape by sepa- 
rating the front end of the aircraft from 
the rear portion; (¢) the seat-type capsule 
which is a minimum size enclosure pro- 
viding the minimum of space required to 
house the pilot and seat; and (@) a 
compromised version which houses pilot, 
seat, and possibly flight controls, but not 
the consoles or instrument panels. 

Mechanical design requirements of the 
various systems of a capsule are discussed 
in detail and in the sequence of their 
operation during an escape. The rail 
system and flight controls, however, are 
considered first sinve they are affected by 
the ingress and egress problem. Ventral 
fins, door actuation, the pilot’s harness, 
the window mechanism, ca\sule uplocks, 
catapult mechanism, dorsal fins, para- 
chute operation, and shock absorption 
are treated. These gadgets and systems 
serve as examples of the complexity of 
design of one capsule escape system. 

It is emphasized that there is no margin 
for error in the mechanisms utilized in 
this or any escape device. 


Mechanical Design in Aircraft. .... 

oer ctdinn Cebmeviensaeete 58—AV-1 
By H. E. Cornish, Douglas Aircraft Com- 
pany, Inc., El Segundo, Calif. 1958 ASME- 
ARS Joint Aviation Conference paper (multi- 
lithographed; available to Jan. 1, 1959). 


The mechanical engineer's efforts are 
applicable to approximately half of the 
airplane's weight empty. A discussion is 
presented of design philosophy in terms 
of reliability, growth factor, design ex- 
actly to satisfy a specific need, maximum 
technical quality, materials, and cost. 

Further discussion is presented on gen- 
eral design considerations. A general 
description is given of several of the more 
critical mechanical installations in the 
aircraft—the A3D nose landing gear, 
main landing gear, and arresting-gear 
installation 


Philosophy and Mechanization of 

an Air-Data Computer. .58—AV-15 
By J. H. Andresen, Jr., Andresen Associates, 
Greenwood Lake, N. Y.; and H. F. Colvin, 
III, Air Data Instruments Corporation, Elm- 
hurst, N. Y. 1958 ASME-ARS Joint Avia- 
tion Conference paper (multilithographed; 
available to Jan. 1, 1959). 


Air data, in general, are those parame- 
ters of aircraft condition or perform- 
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ance which can be derived from measure- 
ments made on the air through which the 
aircraft is flying. In practice, these 
Measurements are static pressure, stagna- 
tion pressure, air temperature, and air- 
flow direction. The flight parameters 
derived from these measurements include 
altitude, vertical speed, airspeed, Mach 
number, corrected air temperature, air 
density, and corrected angle of attack. 
Gradually, the concept has spread of a 
centralized source of much or all of these 
data, which would eliminate the need 
for duplication of computing facilities. 
This centralized source has become 
known as a ‘‘central air-data computer.” 
The need and general characteristics of 
an air-data computer are discussed 
Areas where further study of air-data 
computers is required are noted 


On the Measurement of High-Tem- 
perature Radiation Properties of 
Solids................58—AV-29 


By P. E. Glaser, Mem. ASME, and H. H. 
Blau, Jr., Arthur D. Little, Inc., Cambridge, 
Mass. 1958 ASME-ARS Joint Aviation 
Conference fg (multilithographed; to 
be published in Trans. ASME; available to 
Jan. 1, 1959). 


To meet the demands of modern tech- 
nology, engineers must extend their 
understanding of the behavior of mate- 
rials to conditions existing at high tem- 
peratures. Although sufficient informa- 
tion has been accumulated on various 
material properties in the range from 100 
to 1500 K, a great deal of physical data on 
the behavior of materials at high tem- 
peratures remains to be gathered. Such 
data will lead to improved designs for gas 
turbines, rocket motors, missile systems, 
and nuclear applications, and will estab- 
lish criteria for material that will ulti- 
mately be used for thermal nuclear-power 
developments. 

In the study of heat-transfer mecha- 
nisms, the emissivity of a material is of 
particular concern since heat transfer by 
radiation, often the dominating term at 
high temperatures, is dependent on this 
physical property. Measurement of 
either total or spectral emissivity at high 
temperatures does not differ in principle 
from low-temperature Measurement. 
However, since it is difficult to attain the 
required high temperature and at the same 
time measure only radiation emitted by 
the sample material, new techniques must 
be employed. This paper describes a 
system used to measure the spectral 
emissivity of solid materials at tempera- 
tures as high as 3500 K. 

The advantages of using a solar furnace 
for this application are pointed out and 
the necessary optical system described. 
The function of the shutter for separating 
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emitted and incident radiation, control 
of the temperature by the aperture 
limiting cylinder, and the calibration of 
the monochromator by a black-body 
reference standard, are explained. 


Studies in Aircraft Maintenance 
Productivity Analysis. .58—AV-24 
By I. J. Kessler, DCS/O Hq USAF, Washing- 
ton,D.C. 1958 ASME-ARS Joint Aviation 
Conference paper (multilithographed ; availa 
ble to Jan. 1, 1959) 


Aircraft maintenance absorbs 33 per 
cent of the Air Force personnel and 40 per 
cent of its operating budget. The rate of 
flying of a craft is automatically limited 
by the rate of maintenance that can be 
provided for that craft. 

Operations analysis—the use of scien- 
tific methods to analyze difficult opera- 
tional problems—has been used to study 
aircraft maintenance. 

The following aspects are discussed: 

1 A simple measurement of the ad- 
vance of the state of the art of main- 
tenance. 

2 Measuring the development of air- 
craft and their components under the re- 
pair-and-replace concept of maintenance. 

3 Measuring aircraft reliability de- 
velopment on the basis of the predictable- 
unpredictable workload relationship 

4 An approach to the evaluation of 
the disposal-at-failure concept of main- 
tenance. 


Local-Service Airlines and the Jet- 
Engine Overhaul Problem........ 
eee ck4edae ea kee essseeee 


By J. E. Lockhart and A. Hartung, South- 
west Airmotive Company, Dallas, Texas. 
1958 ASME-ARS Joint Aviation Conference 
paper (multilithographed; available to Jan. 
1, 1959). 


“Why should a commercial airline 
contract for overhaul of its turbine 
engines—and how can it depend on the 
servicing company for best results?”’ 
These are the questions answered in this 
paper. Through a description of carly 
overhaul ventures, a record of accom- 
plishment, and a discussion of quality 
control, the questions are answered in 
part. A comparison of facility costs, 
amortization, and direct labor costs 
completes the picture. 


Airframe Design for Local Airlines 
Operation............58—AV-13 
By W. H. Arata, Jr., Fairchild Engine & Air- 
lane Corporation, Hagerstown, Md. 1958 
ASME-ARS Joint Aviation Conference paper 
(multilithographed; available to Jan. I, 
1959). 


A successful airplane will normally be 
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one that has been tailored for a specific 
job and satisfies the major needs of the 
user. 

The aircraft manufacturer catering to 
local airlines must recognize that their 
problems are somewhat unique in the 
transportation industry, and close atten- 
tion must be given to the design in order 
that a usable airplane results. 

Airframe-design considerations for a 
local airline operation are presented and, 
when applicable, the Fairchild F-27 is 


used as an illustration. The require- 


ments are given for a design that will 


incorporate passenger appeal, superior 
in-flight operation, and ease of ground 
operation—handling, replenishing, load- 
ing, towing, and systems 


Metallurgical Factors in the Design 
of Hydraulic Equipment for Ele- 
vated Temperature Application.... 


A. Mars, Vickers Incorporated, and 
N. M. Lazar, Wayne State University, De- 
troit, Mich. 1958 ASME-ARS Joint Avia- 
tion Conference paper (multilithographed; 
available to Jan. 1, 1959 


The selection of the proper metallic 
materials is one of the more difficult 
problems faced by designers of high- 
temperature hydraulic units 

The metallurgical factors controlling 
the use of metals for hydraulic applica- 
tions in the temperature range of 400 to 
900 F are The materials 
available were appraised and some of 
the service experiences were related 

It appears that a number of materials 
will be satisfactory for these applications 
For highly stressed and wear parts, tool- 
steel-grade steels show promise. The 
cast irons show satisfactory structural 
stability in the foregoing temperature 
range for some wear applications and for 
structural parts and bodies. The non- 
ferrous alloys must be selected with great 
care, since the temperature range of their 
usefulness is limited. Recent literature 
indicates that some improvements are 
forthcoming; however, most of the 
data are from the early stages of investi- 
gation. 


discussed 


Designing and Testing for High- 
Temperature Hydraulics .58—AV-6 


By F. L. Moncher and L. D. Taylor, Vickers 
Incorporated, Detroit, Mich. 1958 ASME- 
ARS Joint Aviation Conference paper (multi- 
lithographed; available to Jan. 1, 1959). 


Aircraft auxiliary power systems must 
operate at higher temperatures in mod- 
ern high-speed aircraft. In a discussion 
of boundary-layer temperature and the 
thermal thicket, a review is given for the 
conditions which require high-tempera- 
ture operation of hydraulic equipment. 
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The design problems involved in 
producing equipment for operation at 
high temperatures are noted. Tempera- 
ture effects on metals are discussed in 
relation to hardness, strength, creep, 
wear, and the thermal coefficient of 
expansion 

Actual testing of complete hydraulic 
units and subassemblies includes five 
general areas: (a) General performance 
tests; (6) shock temperature testing; 
c) vibration plus other ambients; (d@) 
tests; and (¢) qualification 
testing. Each of the five is outlined. 
Facilities—test stands, ovens,and cham- 
bers used for high-temperature testing 
are described. High-temperature _hy- 
draulics units are considered and some 
discussion is presented of innovations 
in a design of a high-temperature hy- 
draulic pump 


endurance 


Solid Lubricant Coatings.......... 
‘ 58—AV-20 
L. Berry, Sandia Corporation, Albu- 
querque, N. Mex. 1958 ASME-ARS Joint 
Aviation Conference paper (multilitho- 
graphed; available to Jan. 1, 1959). 


Properly used, solid lubricants 
superior to conventional lubricants at 
high loads and have, in addition, poten- 
tial value at higher temperatures. In- 
terest in solid-film lubricants was further 
stimulated by the fact that some com- 
ponents must be capable of performing 
after five years of static storage without 
relubrication. Solid lubricant coatings 
have been of considerable value in this 
area. But optimum performance can 
be obtained from these relatively new 
lubricants only if the variables affecting 
their performance are known and taken 
into account. Unfortunately, the litera- 
dry-film lubricants contains 
almost no quantitative data on these 
variables. Such data as are available 
apply to loads of 80,000 psi or above, 
whereas most Sandia applications are 
within the 25,000 to 30,000-psi range. 
This report describes the results ob- 
tained on a series of tests conducted in 
this range. Although still far from 
complete, the study has shown conclu- 
sively that it is possible to control the 
variables and to secure reproducible 
quantitative data. 

All tests were run with one proprietary 
lubricant consisting of a mixture of 
molybdenum disulfide and _ graphite 
bonded with a thermosetting resin at a 
sliding velocity of about 19 fpm. Tests 
were made on a Falex lubricant tester, 
chosen because it makes it possible to 
vary the load and to measure torque and 
wear without interrupting the test. 
Some data were obtained on the effects 
of each of the following variables: 


are 


ture on 


Metal pretreatment, hardness, break in or 
burnishing, surface finish, coating one or 
both bearing materials, load, humidity, 
use with nylon bearings, retouching, and 


use with oil and grease. 


Low-Power Engine-Component 
..- 58—AV-22 
By R. L. Penrose, Mem. ASME, Westing- 
house Electric Corporation, Kansas City, 
Mo. 1958 ASME-ARS Joint Aviation Con- 
ference paper (multilithographed; available 
to Jan. 1, 1959). 


With emphasis on high-temperature 
facilities capable of simulating high- 
speed flight conditions, experiences with 
equipment required for testing jet- 
engine lubrication, fuel and control- 
systems components, and structural parts 
are related. For instance, operation of 
some control and lubrication-system parts 
up to 800-1000 F are mentioned. High- 
speed spin rig and disk testing with tem- 
perature capabilities up to 2000 F are in- 
cluded. High-temperature strain gages, 
as an example of advanced instrumenta- 
tion pickups suitable for measuring 
strain under high flight-speed conditions, 
are manufactured and applied to internal 
jet-engine parts exposed to temperatures 
up to 1500 F. Safety precautions, with 
respect to personnel and plant, associated 
with high-temperature-facility opera- 
tions are considered 


Variable-incidence Wing-Operating 
Mechanism 58—AV-2 
By D. M. Bland, Chance Vought Aircraft, 
Inc., Dallas, Texas. 1958 ASME-ARS Joint 
Aviation Conference paper (multilitho- 
graphed; available to Jan. 1, 1959). 


The design of an operating mechanism 
for varying the angle of incidence be- 
tween the wing and fuselage of an air- 
plane while in flight is the subject of 
this paper. The angle of incidence is the 
angle the wing makes with the airplane 
fuselage. Certain advantages exist, par- 
ticularly in naval carrier-based aircraft, 
from having the wing at a high angle for 
take-off and landing, and at a low angle 
for all other flight conditions. This 
paper deals first with these advantages 
and the considerations for establishing 
the design ground rules, and then with 
actual mechanism designs for providing 
the two desirable wing flight positions 


Cabin Cooling for the Douglas Jet 
Transport.............58—AV-23 
By R. N. Krueger, Douglas Aircraft Com- 
pany, Santa Monica, Calif. 1958 ASME- 
ARS Joint Aviation Conference paper (multi- 
lithographed; available to Jan. 1, 1959). 


In designing the cooling system for the 
Douglas DC-8 jet transport, the objective 
was to obtain a system which would 
provide the necessary comfort while 
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maintaining the greatest reliability with 
the minimum penalty to airplane per- 
formance. 

Experience with the DC-7 had shown 
that a vapor-type cooling system held 
several advantages over an air-cycle 
system if the weight of the vapor-cycle 
system could be made comparable. 
Investigations showed that if vapor- 
cycle cooling was to be used for the DC-8, 
the total weight of the components nec- 
essary to provide 27 tons of cooling 
would have to be less than 300 lb. 

Two vapor-cooling systems of equal 
capacity are used to provide cooling for 
the cabin and cockpit, each consisting 
of an evaporator, condenser, condenser 
fan, receiver, compressor, expansion 
valve, and necessary refrigerant piping. 

This paper presents the factors evalu- 
ated in establishing this cooling system 
for the Douglas DC-8, and the design 
approach used in selecting and design- 
ing the various components of this sys- 
tem. In addition, the paper describes 
the integration of the cooling system into 
the complete air-conditioning system. 


Ball Motion and Sliding Friction in 
Ball Bearings......... 58—AV-14 
By A. B. Jones, The Fafnir Bearing Com- 
pany, New Britain, Conn. 1958 ASME- 
ARS Joint Aviation Conference paper (multi- 
lithographed; available to Jan. 1, 1959). 


In modern high-speed ball bearings 
the pressure areas, which result from 
elastic deformations at the _ball-race 
contacts, are appreciably curved and 
interfacial slip can occur at most points 
within the pressure areas. 

These slippages give rise to friction 
forces acting on the ball which are held 
in equilibrium by reactions from the 
races and the inertia effects of the motion 
of the ball. A method is derived for 
determining the motion of the ball and 
the sliding friction in a high-speed, 
angular-contact ball bearing under thrust 
load in terms of the inertia effects on the 
ball, and the frictional resistances result- 
ing from interfacial slip at the contact 
areas. Possible elastic compliance at 
the interface, hysteresis, and dynamical 
perturbations of ball motion are neg- 
lected 

The solution of eight, simultaneous 
equations involving double integrals for 
which closed-form solutions cannot be 
found, is required. A solution for a 
particular case requires the services of a 
high-speed computer. For the case 
where gyroscopic effects on the ball can 
be neglected, certain simplifications and 
assumptions can be made which enable 
the solution of a particular problem 
using conventional computation means. 
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Automatic Techniques 


The Application of the Punch Card 

to Automatic Weighing of Bulk Ma- 

terials....... . -58—AUT-7 
By W. M. Young, Richardson Scale Com- 
pany, Clifton, N. J. 1958 Joint Conference 
on Automatic Techniques paper (multilitho- 
graphed; available to Feb. 1, 1959). 
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The automatic control of a dynamic 
batch-weighing system integrates many 
functions, more commonly associated 
with automation in the machine-tool 
industry. They are: Power converting 
and actuating; sensing; regulating; 
communicating; programming; com- 
puting; data converting, storing, and 
presenting. Data storing and data pre- 
senting are the functions which directly 
involve the use of a punch card and simi- 
lar information-storage media. 

The primary considerations for an ac- 
curate weighing system are: 

1 Consistent material flow rate. 

2 A precise load-sensing device. 

3 Precision instruments. 

Weight determination, precision in- 
struments, the method of weight con- 
trol, data storing, design specifications 
for the punch-card reader (PCR) are 
noted. Advantages and disadvantages 
of the standard business machine card are 
discussed. PCR programming is con- 
sidered. 


Basic Gages and Gaging Consid- 
erations for Automatic Machine 
Control..............58—AUT-6 
By J. W. Hopper, Assoc. Mem. ASME, Pratt 
& Whitney Company, Inc., West Hartford, 
Conn. 1958 Joint Conference on Automatic 
Techniques paper (multilithographed; 
available to Feb. 1, 1959). 


Automatic machine control is defined 
arbitrarily as a condition whereby ma- 
terial is manufactured by a piece of ma- 
chinery, with suitable equipment to meas- 
ure the product while it is being manu- 
factured and provide corrections to the 
machine itself to produce material within 
desired limits. Gages which are dis- 
cussed are dimensional devices indicating 
diameter, length, thickness, and so on. 

A part may be gaged utilizing either of 
two basic principles. It may be meas- 
ured from a direct-reading instrument 
which will indicate its true size, or by a 
comparator-type instrument where the 
indication is plus or minus from the 
specific size. 

Setting comparator gages is discussed; 
and it is noted that the temperature dif- 
ferential between the master and the 
work is a significant factor when setting 
a gage. 

The two principal types of gaging me- 


dia in common use today for automatic 
machine-control gaging are: air gaging 
and electromechanical gaging. Both 
types are illustrated. 


Logical Development of the Design 

for Sequential Control of Chemical 

Batch Process.........58—AUT-5 
By J. P. Laird, Assoc. Mem. ASME, E. I. 
du Pont de Nemours & Company, Inc., 
Wilmington, Del. 1958 Joint Conference on 
Automatic Techniques +s Cmultilitho- 
graphed; available to Feb. 1, 1959). 


Chemical manufacturing processes fre- 
quently require safety interlock circuits 
which warn operating personnel of un- 
desirable conditions or automatically act 
to avoid an accident. Batch-type manu- 
facturing operations require that a suc- 
cession of steps be carried out one after 
another, and successful operation de- 
pends on taking the proper action at the 
proper moment in a reproducible manner 
In the past there have been serious diffi- 
culties in communication among techni- 
cal personnel who are concerned with 
these problems. Written descriptions 
are frequently either vague or confusing 
What is needed are techniques which will 
aid in reading and writing of thought and 
reason. This paper illustrates mathe- 
matical-logic techniques based on the 
principles of Boolian algebra. By means 
of these techniques many verbal state- 
ments can be woven together to give an 
objective pictorial representation of what 
is required of a system. 


A Survey of the Application of 
Automatic Devices for Electric 
Power Generation... . .58—AUT-3 
By A. C. Hartranft and F. H. Light, Mem. 
ASME, Philadelphia Electric Company, 
Philadelphia, Pa. 1958 Joint Conference on 
Automatic Techniques (multilithographed; 
available to Feb. 1, 1959). 


Twenty-five years ago power-plant 
control and load dispatching were princi- 
pally manual operations. Today, auto- 
matic devices are widely used and, in 
many cases, essential to safe and reliable 
operation. Much progress has _ been 
made in automation of power-generation 
and distribution equipment. It is con- 
tinuing. New developments include 
automatic data logging, automatic load 
control, network analysis by computers, 
and improved control systems. It is the 
purpose of this survey to describe prog- 
ress made in past years and briefly dis- 
cuss new developments which are indica- 
tive of future trends. With this back- 
ground, we are better able to judge the 
merits of automation and its potential 
advantages. 

These benefits are reduced operating 
costs, Manpower savings, improved re- 
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liability, and more efficient use of man- 
power that has been relieved from routine 
duties. The potential advantages of 
automation increase as electric systems 
grow in size and complexity. Large tur- 
bine-generating units require automatic 
controls and protective devices for relia- 
ble operation. Interconnection of sys- 
tems makes automatic control necessary 
for regulation of interchange power flow 
An accurate evaluation of automatic con- 
trol is difficult and requires careful study 
and judgment. Many of the advantages 
gained are intangible. Studies made by 
others provide valuable background in- 
formation. This survey includes a bibli- 
ography of papers on automation in the 
electric power industry for the years 1950 
to date 


Applying the  Electrohydraulic 
Servo Valve to Industry..... 
o:b4:0: 00 RS 6 0:6'S's <iete/ers in ane 

By Ray Spencer, Vickers, Inc., Detroit, 

Mich. 1958 Joint Conference on Automatic 

Techniques paper multilithographed ; 

available to Feb. 1, 1959 

The industrial control field is constantly 
adapting new techniques and _proce- 
dures. These changes are motivated by 
industry's need to turn out their products 
faster and with greater precision. To 
make these improvements possible the 
manufacturers of mechanical, electrical, 
pneumatic, and hydraulic equipment are 
constantly developing new components 
and Some components are 
developed on the basis of a general in- 
dustry need and others for specific appli- 
cations 

The latter components, 
though designed for specific applications, 
become standard components as control- 
system designers begin to visualize how 
they may be applied to other control prob- 
The electrohydraulic servo valve 
The success 


systems 


group of 


lems 
is in its transition period 


Vibration and Shock in Freight Cars 
as Causes of Lading Damage...... 
olebidienhs 04108 656006060 ee 
By J. C. Settles, Mem. ASME, The Buckeye 
Steel Castings Company, Columbus, Ohio. 
1958 ASME-AIEE Joint Railroad Conference 
— (multilithographed; to be published 
in Trans. ASME; available to Feb. 1, 1959). 


The high costs resulting from merchan- 
dise damaged in railway freight transit in 
recent years indicate a need for improve- 
ment and justify major changes in equip- 
ment design where necessary to meet the 
requirements of present operating condi- 
tions. Vibration and shock are two 
probable causes of lading damage. 
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achieved in military and machine-tool 
applications indicates that its potential] 
for industrial control problems is very 
high. To apply the servo valve, the in- 
dustrial control-system designer must 
become familiar with its functions, 
capabilities, reliability, economics, and 
some special considerations 


The Application of Computers to 
Automotive Design and System 
Studies........ . -58—AUT-1 

By J. T. Olsztyn, General Motors Corpora- 

tion, Detroit, Mich. 1958 Joint Conference 

on Automatic Techniques paper (multi- 

lithographed; available to Feb. 1, 1959). 

An engineer using a desk calculator 
and layout methods could spend as much 
as 48 hr arriving at a satisfactory helical- 
gear set. With the aid of the computer 
program described in this paper, the en- 
gineer can shorten this time to a few 
minutes 

Part 1 covers some typical applications 
of a computer to problems in the area of 
design and system studies. The examples 
considered here are intended to point out: 


These two problems are analyzed briefly 
and, on the basis of the findings, methods 
are suggested for improving equipment 
design to reduce damage to both lading 
and equipment due to these two causes. 


Available and Potential Develop- 
ments in Design for Standard AAR 
Solid Bearing Assemblies......... 
Coc cccccescccccc ccc cs SeRRHS 
By M. A. Hanson, Mem. ASME, Magnus 
Metal Corporation, Chicago, Ill. 1958 
ASME-AIEE Joint Railroad Conference 
~¢ (multilithographed; available to 
eb. 1, 1959). 


Examination of used journal bearings 
shows a substantial amount of improper 
weight distribution, uneven end wear, 


(58—AUT-2) 
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4) The advantages that can be gained 
from the purely computational power of 
a computer; and (6) some common digital 
techniques which can be used to further 
enhance these advantages by making the 
computer a more versatile engineering 
tool. 

In Part 2, a digital technique which ena- 
bles the engineer to study large classes of 
vibration systems efficiently is discussed 
in some detail. Normally the study 
of such systems on a computer requires 
that the engineer first engage in a num- 
ber of preparatory activities beginning 
with the development of an idealized 
structure of the vibrational system. Sub- 
sequent activities require that the behav- 
ior of the ideal structure or model be 
expressed analytically, that suitable 
numerical procedures be developed for 
solving the analytical expressions, and 
finally, that these procedures be trans- 
lated into the command language of 
the computer. The outstanding feature 
of the technique presented in Part 2 is 
that it enables the computer itself to per- 
form all of these subsequent activities 


and bearing-lining deformation. Means 
are suggested for overcoming these de- 
ficiencies, which are contributing factors 
to bearing failure. The modifications of 
the present journal-box assembly required 
to allow oil seals to function are dis- 
cussed, and the over-all improvement 
to follow is projected. 

To improve further the performance of 
the solid-bearing assembly and to reduce 
the required service attention, the follow- 
ing action is indicated: 

1 Improve the load distribution on 
the bearings by using adequate standards 
for truck overhaul. 

2 Stabilize the journal-box assembly 
by use of journal stops. 
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3 More nearly equalize bearing end 
thrust loads by modification of the bear- 
ing design. 

4 Decrease journal-box lateral 
modification of the journal-bearing. 

5 Reduce oil leakage by use of rear 
and front seals. 

6 Maintain acceptable standards for 
journal finishing. 


by 


Although none of the changes sug- 
gested appears to be too great, if adopted, 
the total effect would be such as to pro- 
duce a substantial improvement in per- 
formance. The over-all cost of the pro- 
gram would not be exorbitant and should 
be recovered quickly through operational 
savings 


The Hydracushion Car. . .58—RR-2 


By W. K. MacCurd, Thermo Materials, 
Inc., Palo Alto, Calif.; and R. M. Hermes, 
Mem. ASME, Stanford Research Institute, 
Menlo Park, Calif. 1958 ASME-AIEE 
Joint Railroad Conference paper (multilitho- 
graphed; available to Feb. 1, 1959). 


The damage to lading occurring in 
freight cars equipped with standard 
friction draft gears is so well recognized 
that many attempts have been made to 
develop draft gears with softer response 
characteristics. In any such effort the 
major problem is that of dissipating the 
energy of impact while transmitting to 
the contents of the car only that portion 
of this energy which is necessary to ac- 
celerate such contents smoothly to the 
final speed of the car underframe. In the 
Hydracushion car a hydraulic buffer has 


Optimal Synthesis of Linear Sam- 
pling Control Systems Using Gen- 
eralized Performance Indexes... .. 
PO Sen Ee ae 58—IRD-6 


By R. E. Kalman and R. W. Koepcke, In- 
ternational Business Machines, Poughkeep- 
sic, N. Y. 1958 ASME Instruments and 
Regulators Conference paper (in type; to be 
ay in Trans. ASME; available to 
eb. 1, 1959). 


This paper is concerned with the design 
of linear control systems so as to mini- 
mize some quadratic performance index. 
The method of design is applicable to 
both sampling and continuous control 
systems. Using the concepts of “‘state”’ 
and “transition matrix,’’ the design prob- 
lem can be solved, via the technique of 
dynamic programming, by means of sim- 
ple iterative computations. In this way, 
the classical Wiener method of design is 
extended in several different directions: 
1958 
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been combined with a sliding-sill cush- 
ion-type underframe to control the flux 
of energy to the car lading. 

It is the object of this paper to outline 
briefly the unique constructional features 
of the Hydracushion car and to report 
manufacturing, operating, and main- 
tenance experience with such cars. 


Aluminum in Rolling Stock Impact 
Tests at Collision Speeds 


By R. A. Campbell, Aluminum Company of 
Canada Limited, Montreal, Canada; J. G 
Sutherland, J. F. Whiting, and R. A. Kemp, 
Aluminum Laboratories Limited, Kingston, 
Canada. 1958 ASME-AIEE Joint Railroad 
Conference paper (multilithographed; to be 
— in Trans. ASME; available to 
eb. 1, 1959). 


eee ee eens 


The impact tests at collision speeds re- 
ported in this paper demonstrate that 
aluminum has high impact resistance. 
The tests also prove that the welded 
aluminum center sill met the published 
design requirements of the Association of 
American Railroads. Moreover, valua- 
ble data were obtained on body-to-sill 
connections and on the performance of 
draft gear and rear draft lugs. The in- 
formation gained from these tests already 
has been incorporated in the design of 30 
welded aluminum hopper cars built for 
the Roberval and Sagueney Railway in 
1957, as well as the 17 covered welded alu- 
minum hopper cars now on order for Al- 
jam, and the § all-aluminum refrigerator 
cars now on order for the Canadian Na- 
tional Railways. 


4) Using generalized performance in- 
dexes; (4) optimizing for classes of input 
signals rather than single inputs; (c) 
assuring stability of the optimally de- 
signed system. 


Time Domain Synthesis of Sampled- 

Data Control Systems. ..58—IRD-8 
By E. I. Jury, University of California, 
Berkeley, Calif.; and F. W. Semelka, Ramo- 
Wooldridge Corporation, Los Angeles, 
Calif. 1958 Aiea heenatenes and Regula- 
tors Conference paper (multilithographed; 
to be published in Trans. ASME; available 
to Feb. 1, 1959). 


The application of the modified z- 
transform to synthesis of sampled-data 
control systems is dealt with in this 
paper. The applicability of the modified 
z-transform as an analysis tool has been 
demonstrated in recent publications. 
Currently, this transform method is be- 
ing developed to reduce the process of 
synthesis of both sampled-data and con- 


tinuous systems to systematic, straight- 
forward numerical processes. 

In several recent papers, the z-trans- 
form has been applied to synthesis of 
sampled-data systems in both time and 
frequency-domain methods. From these 
papers and their discussions, the need for 
the refinement in synthesis to include the 
continuous response characteristics is ap- 
parent. The synthesis procedure pre- 
sented is a time-domain technique which 
permits the designer to achieve control of 
the continuous behavior of the system. 
The desired characteristics are specified in 
terms of standard synthesis criteria, and 
from such specifications the required com- 
pensation transfer functions are deter- 
mined. 


Subharmonic Oscillations of Non- 

linear Feedback Control Systems. . 
oboe eecesusecerscs 58—IRD-7 
By Katsuhiko Ogata, University of Min- 
nesota, Minneapolis, Minn. 1958 ASME 
Instruments and Regulators Conference 
paper (in ty to be published in Trans. 
ASME; available to Feb. 1, 1959). 


An analysis on subharmonic oscilla- 
tions as responses of nonlinear feedback 
control systems is presented in this paper. 
The nonlinearities treated in this paper 
are those whose input-output characteris- 
tic curves show saturating or limiting 
characteristics and are skew symmetric 
with respect to their origins. The analy- 
sis shows that the outputs of such 
nonlinear systems will oscillate either 
with the input frequencies or with odd 
order subharmonics of the input frequen- 
cies. This paper also presents a design 
aid for eliminating the possibility of sub- 
harmonic oscillations. Electronic ana- 
log computer techniques were employed 
to obtain the experimental results pre- 
sented here 


Continuous Measurement of Char- 
acteristics of Systems With Random 
Inputs: A Step Toward Self-Opti- 
mizing Control 58—IRD-5 
By T. P. Goodman, Assoc. Mem. ASME, and 
R. H. Hillsley, Massashusetts Institute of 
Technology, Cambridge, Mass. 1958 ASME 
Instruments and Regulators Conference paper 
Cin type; to be published in Trans. ASME; 
available to Feb. 1, 1959). 


To achieve self-optimizing control, a 
signal which reflects changes in system 
dynamics must be available to actuate 
controller adjustments. In this paper a 
new technique is presented whereby 
changes in system parameters are detected 
from changes in the moments of the sys- 
tem impulse response. At the same time, 
changes in input statistical properties are 
detected by changes in the moments of 
the input autocorrelation function. 
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Recent investigations by Paynter and 
others have shown the importance of 
impulse-response moments as a Means for 
characterizing the dynamics of a system. 

By the technique described in this 
paper, these moments are determined 
continuously and directly from the ran- 
dom variations in the system input and 
output, without passing through the in- 
termediate steps of obtaining the input- 
output correlation functions and the sys- 
tem'’s impulse or frequency response 
The precision of measurement of the mo- 
ments can be estimated statistically, so 
that the design specifications for the 
equipment required for any desired pre- 
cision of measurement can be established 
The new technique has been applied ex- 
perimentally to a simple linear system 
with promising results. 


Dynamic Analysis of a Boiler 


By K. L. Chien, E. I. Ergin, and C. Ling, 
Beckman Systems, Anaheim, Calif.; and 
Allyn Lee, U. S. Navy, Bureau of Ships, 
Philadelphia, Pa. 1958 ASME Instruments 
and Regulators Conference paper (in ty Pe 
to be published in Trans. ASME; available 
to Feb. 1, 1959). 


Dynamic analysis of a boiler is accom- 
plished by certain approximations which 
reduce the nonlinear partial differential 
equations to linear ordinary time-dif- 
ferential forms, and make it possible to 
obtain the time-dependent functions of 
large numbers of boiler variables 

Linear equations thus obtained are 
solved by means of an electronic differen- 
tial analyzer and open-loop response of 
drum pressure and water level for vari- 
ous input variables (feedwater rate, fuel- 
flow rate, and steam-flow rate) are shown 
as examples. A linearly controlled re- 
sponse of the same boiler is also given 
as an example of the flexibility of the 
method and the analog solution. 

It is shown that the potentiality of the 
method is not limited to this initial 
study, but can be extended for greater 
accuracy with the availability of machine 
computation. Analog simulation of the 
boiler also makes it possible to investi- 
gate the effects of the boiler physical di- 
mensions, heat, or mass-transport con- 
stants, and to verify some of the basic 
assumptions on the dynamic behavior 
of the over-all system 


Gyro - Integrating Mass Flow- 
meter... . . .58—IRD-3 


By L. T. Akeley, L. A. Batchelder, Mem. 
ASME, and D. S. Cleveland, General Electric 
Company, West Lynn, Mass. 1958 ASME 
Instruments and Regulators Conference paper 
(in type; to be published in Trans. ASME; 
available to Feb. 1, 1959). 


The gyro-integrating mass flowmeter 
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described in this paper, has been designed 
primarily for metering high-pressure 
natural gas. It is designed to meet ex- 
plosion-proof requirements for indoor 
and outdoor applications at operating 
pressures up to 2000 psi. The meter is 
designed for an integrating accuracy of 
1 per cent over 30 to 100 per cent of its 
flow rating. It reads mass of gas flow 
directly on a 6-dial cyclometer regis- 
ter, viewed through a window in the 
upper casing. The high-speed dial 
reads 10 lb per digit, a flow capacity 
allowing monthly reading at 10,000-Ib- 
per-hr flow rate, if desired. Electrical 
contacts, operating once per 10 Ib of 
flow, provide means for remote integra- 
tion and/or indication. Electric power 
at 120-volt, 60-cycle (approximately, 
and of about 20 watts is required to oper- 
ate the meter 


An Optimalizing Computer Control- 
ler for the Electric Utility Industry. . 
58—IRD-2 
By L. C. Kirchmayer, Mem. ASME, General 
Electric Company, Schenectady, N. Y. 
1958 Instruments and Regulators Conference 
paper (multilithographed; available to 
Feb. 1, 1959 


An automatic dispatching system has 
been developed by General Electric. 
The system simultaneously and auto- 
matically maintains frequency, net in- 
terchange, and economic allocation of 
generation according to incremental 
theories for a given operating area. 

Net interchange is defined to be the 
sum of the flows over the tie line between 
the given operating area and its neigh- 
bors 

This automatic dispatching system in- 
cludes analog computing loops which in- 


Gyro-integrating mass flowmeter installed in a pipeline. 
transmission of torque from turbine to gyroscope and subsequent gearing to register. 


Also, flange and bolt arrangement for installation purposes is shown. 


sure that the turbine-generators within 
the utility system are loaded according to 
incremental cost theories, thus resulting 
in minimum fuel expenditures. Also, 
the application of a differential analyzer 
as a tool in the design of this automatic 
dispatching system is described 

The differential analyzer application 
includes: (@) Complete differential-ana- 
lyzer simulation of power system and dis- 
patching system to determine optimum 
design of regulating and economic loops 
(6) Differential-analyzer simulation of 
power system tied together with proto- 
type control components to study and 
evaluate prototype equipment 


An Adaptive Humidity Control Sys- 
tem. 58—IRD-1 

By G. K. Tucker, Minneapolis-Honey well 

Regulator Company, Philadelphia, Pa. 

1958 ASME Instruments and Regulators Con- 

ference paper (multilithographed; available 

to Feb. 1, 1959). 

Application of an adaptive humidity 
control system is described. Adaptive 
control refers to the ability of a system to 
change its own parameters in response to 
a measured change in operating condi- 
tions. Using instrumentation techniques 
which are well established in the field of 
process control, this humidity-control 
system adapts itself to changes according 
to a relationship with specific disturb- 
ances. 

The process is described; some of the 
characteristics which make satisfactory 
control difficult are noted; and a control 
system is suggested for the application 

Instrumentation for the system is evalu- 
ated and some of the equipment limi- 
tations which influence its selection also 
are discussed. 


Cutaway view showing 


(58—IRD-3) 


JuLY 1958 / 79 


























Engineered Maintenance as a Tool 

of Management....... 58—MPE-4 
By H. W. Shockley, Maintenance Consult- 
ant, Wilmington, Del. 1958 ASME Main- 
tenance and Plant Engineering Conference 
paper (multilithographed; available to 
Feb. 1, 1959). 


The necessity of better maintenance 
control is the result of automation, elec- 
tronics, highly specialized equipment, 
need for better control of product, and 
lower operating costs. 

In order to meet current standards and 
have engineered maintenance at low cost 
with high performance, it is necessary to 
fulfill certain minimal requirements. 
These requirements cover six categories 
Organization; work execution; preven- 
tive Maintenance; mainte- 
nance; costs, controls, and performance 
Measurement; and improvement pro- 
grams. Each of these categories is dis- 
cussed in detail 


corrective 


Development of a Basic Mainte- 
nance Control System... 58——-MPE-3 
By S. G. Hallett, Jr., Assoc. Mem. ASME, 
Continental-Diamond Fibre Corporation, 
Newark, Del. 1958 ASME Maintenance and 
Plant Engineering Conference paper (multi- 
lithographed; available to Feb. 1, 1959). 
Many industrial plants, having used 
modern methods of maintenance control 
for years, are now concerned with appli- 
cation of advanced techniques to special- 
ized maintenance problems. In many 
other plants, however, the maintenance 
unction has been severely neglected. 
Symptoms of such neglect may be rec- 
ognized in disorderly shops, an apathetic 
attitude of mechanics and foremen, make- 
shift repair work, valve and trap leaks, 
unpainted machinery, and other indica- 
tions of low maintenance standards. 
Management becomes aware of fre- 


Cellophane casting machine. 
alignment possible for such facilities. 


a 


quent disruptions to production-control 
schedules caused by equipment break- 
downs, excessive production costs, er- 
ratic performance of machinery, high 
accident rate, and such. 

Finally, the customer feels the result of 
ineffective maintenance through late de- 
liveries, inconsistent product quality, 
and, eventually, higher cost. 

This paper proposes an approach to the 
problem of maintenance neglect. It sug- 
gests a minimum program for increased 
maintenance effectiveness. 

The primary concern of the program is 
recognition of the problem. The de- 
velopment of a basic system of control 
follows and includes organization, in- 
ventory control of spare parts and stores, 
an equipment record system, work order 
systems, a scheduling system, and back- 
log control. 


A Practical Approach to Vibration 
and Balancing Problems in Ma- 
chine Maintenance. ... 58—MPE-5 
By R. T. Buscarello, Assoc. Mem. ASME, 
Stewart-Warner Corporation, Chicago, IIl. 
1958 ASME Maintenance and Plant Engi- 
neering Conference paper (multilitho- 
graphed; available to Feb. 1, 1959). 


Dynamic balancing and vibration prob- 
lems play an important role in the main- 
tenance of machinery. This paper deals 
with the main factors responsible for 
vibration which are encountered in main- 
tenance of machinery and equipment. A 
roll or pump impeller can be manufac- 
tured to very close tolerances and can be 
well designed so that it operates in the 
correct manner, but often in spite of all 
the care and precautions taken, the equip- 
ment of which it is a part does not per- 
form satisfactorily due to excessive vi- 
bration. These vibrations often limit 
the cutting speeds or other operating 
speeds that are desirable. Excessive 
wear of cutters, grinding wheels, and 
other perishable tools, require that harm- 


Optical methods are used to provide the most accurate 
(58—MPE-2) 
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ful vibration be eliminated. Some effects 
of vibration are unsatisfactory bearing 
life, poor surface finish, difficulty in hold- 
ing tolerances, displacement of windings 
in electric motors, as well as actual failure 
of machine parts due to progressive frac- 


ture. Excessive noise is a side effect 
which often reduces efficiency of the 
operators 


This paper explains the meaning of 
static, kinetic, and dynamic unbalance 
and how these different forms can be rec- 
ognized or avoided in the maintenance 
work performed on industrial machinery. 
Critical speeds, resonant frequencies, 
their effects on machinery and means for 
avoidance or changing, as well as other 
vibration problems are discussed with the 
layman in mind. All examples are taken 
from actual case histories 


Optical Tooling and Its Uses in In- 
dustrial Plants....... . -58—MPE-2 

By J. L. Hanold, Keuffel & Esser Company, 

Hoboken, N. J.; and H. R. Osmick, E. I. du 

Pont de Nemours & Company, Inc., Wil- 

mington, Del. 1958 ASME Maintenance and 

Plant Engineering Conference paper (multi- 

lithographed; available to Feb. 1, 1959 

Immediately following World War 
II, the United States Air Force sponsored 
a development program by the airframe 
manufacturers for the use of optics in air- 
frame tooling. As a result of the pro 
gram, there is not a single aircraft manu- 
facturer today who does not use optics. 

In optical tooling the primary concern 
is with tolerances that are measured in 
thousandths of an inch and seconds of 
arc. With the trend today toward 
larger and faster machines, more accu 
rate alignment is required. 

Greater accuracy, however, is not the 
only advantage of optical tooling. Oc- 
casionally, optical tooling is purchased 
because there is no satisfactory alterna- 
tive method available, and also because 
the customer is convinced that optical 
tooling will save him money in man- 
hours. 

A section of the paper defines the fol- 
lowing terms: Optical micrometer, 
paired-line targets and scales, auto-re- 
flection, alignment collimator, and auto- 
collimation. 

The principles of optical tooling are 
explained in reference to determining 
whether an object is straight, flat, 
plumb, or square. 

In the shipbuilding industry, optical 
tooling is being used to align shaft bear- 
ings, establish witness lines of boring 
operations, and controlling the shipboard 
machinery of steam catapults. 

The second part of this paper describes 
in detail some actual optical-tooling ap- 
plications in industries other than aircraft 


and shipbuilding. 
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Welding Low-Alloy Steel Castings 
ce cee ee  SO—MET-4 
By N. A. Chapin, C. H. Soldan, and L. W. 
Songer, General Electric Company, Schenec- 
tady, New York, N. Y. 1958 ASME-AWS 
Joint Metals Engineering Conference paper 
multilithographed; available to Feb. l, 
1959). 


The service requirements of modern 
steam-turbine generator equipment ne- 
cessitate that casting weldment com- 
ponents have high strength and maxi- 
mum reliability. The fabrication and 
repair welding of large alloy-steel cast- 
ings for use in steam turbines operating 
at temperatures up to 1050 F and at pres- 
sures up to 3500 psi are described in this 
paper. 

The technical aspects of processing 
operations for the manufacture of a large 
steam-turbine casting-weldment are dis- 
cussed under four classifications: (a) 
Interrelation of casting and fabrication 
design; (6) welding metallurgical as- 
pects; (c) welding process techniques; 
and (d@) quality control and records. 

Sound welds can be made in heavy- 
walled, low-alloy steel castings by the 
metal-arc welding processes if closely 
controlled procedures are followed. The 
process to be used must be selected to suit 
the size of the component and the posi- 
tion in which it isto be welded. Manual 
submerged-arc welding is especially 
suited to repair and planned welding, and 
also will complement the other processes 
Heat-treatment, both pre and postweld, 
plays an important role in final quality 
and serviceability of welds. Considera- 
tion of sound foundry practices and pro- 
vision for accessible welds which can 
easily be nondestructive inspected are de- 
sign requirements. Higher quality com- 
ponents can be made by using better 
quality individual parts, which have 
been made from the best suited material, 
in the most economical manner and 
welded together. The importance of 
quality control in welding of high-pres- 
sure, high-temperature cast-weldments 
is paramount. 


Properties Affecting Suitability of 9 

Per Cent Nickel Steel for Low- 

Temperature Service. ...58——MET-3 
By T. N. Armstrong, The International 
Nickel Company, Inc., New York, N. Y.; 
J. H. Gross, Lehigh University, Bethlehem, 
Pa.; and R. E. Brien, The International 
Nickel Company, Bayonne, N. J. 1958 
ASME-AWS Joint Metals Engineering Con- 
ference paper ‘pusleiticvagsenhed: available 
to Feb. 1, 1959). 


The mechanical properties of a low- 
carbon 9 per cent nickel steel intended for 
low-temperature service and the effect of 
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some fabrication operations on these 
properties are described. Charpy values 
for both keyhole and V-notch specimens 
are reported for test temperatures down to 
—}320 F and results are given for drop- 
weight tests on 14-in. and 1-in. plate at 
—320 F. Details of welding procedures 
using both the metal-arc process with 
covered electrodes and the inert-gas 
metal-arc process are described and test 
values for welds made by each process 
are given. Fatigue properties and com- 
parison of plastic fatigue strength with 
that of several other pressure vessel steels 
are included. Data on effect of up to 10 
per cent plastic strain on impact proper- 
ties and effect of subsequent thermal 
stress-relieving are presented. 


Design Values for Thermal Stress in 
Ductile Materials... ...58—MET-1 
By B. F. Langer, Mem. ASME, Westing- 
house Electric Corporation, Pittsburgh, Pa. 
1958 ASME-AWS Joint Metals Engineering 
Conference paper (multilithographed ; availa- 
ble to Feb. 1, 1959). 


A fundamental difference between 
thermal and mechanical stresses is that 
yielding produces relaxation of the ther- 
mal stress. Therefore it follows that 
the methods used for safety evaluation of 
load stresses should not be applied to the 
calculated values of thermal stress. In 
this paper methods are proposed for the 
application of strain-cycling data to 
practical design problems involving 
thermal stress. The subjects considered 
include multiaxial stress conditions, 
combined steady and alternating stress, 
and cumulative damage. 

It is shown that when the calculated 
thermal stress exceeds the yield stress of a 
ductile material, some of the commonly 
used concepts, such as the Soderberg dia- 
gram, must be modified. The design 
methods proposed constitute safe ap- 
proximations which are consistent with 
the experimental data available. 


Casting-Weldments in a Petroleum 
Refinery. . 58—MET-5 
By J. Bland, C. B. Parrish, and R. C. 
Wheeler, Standard Oil Company (Indiana), 
Whiting, Ind. 1958 ASME-AWS Joint 
Metals Engineering Conference paper (multi- 
lithographed; available to Feb. 1, 1959). 


Casting-weldments are being used to 
an increasing extent in process lines and 
equipment for oil-refinery applications. 
The several studies which have been 
made of castings used in these services 
have demonstrated the satisfactory welda- 
bility characteristics of these items. It 
should be emphasized, however, that 
careful control of metal analyses and 
foundry practices must be exercised in 
order to obtain sound, weldable castings. 


When these are available, there is no hesi- 
tation in using them within the design 
and stress limitations imposed by appli- 
cable codes. 

The use of casting-weldments is dic- 
tated, of course, by the factors of economy 
and complexity of the item. In general, 
castings may be expected to be less ex- 
pensive than forged or wrought items of 
similar applications. In some cases, the 
complexity of castings is such that it 
is more feasible to make one or more 
smaller less complex castings or 
wrought parts and assemble these, by 
welding, into the completed equipment. 

The maintenance of casting-weldments 
imposes no greater problem in general, 
than that inherent in the vessels, lines, or 
other equipment encountered in a petro- 
leum refinery. This is true, however, 
only if the material of the casting is 
readily weldable. Sufficient information 
as to the chemistry and prior history (as 
of heat-treatments) of the casting should 
be available to provide a basis for the 
selection of the correct welding procedure 
details. 


Design of a Thin-Walled Cylindrical 
Pressure Vessel Based Upon the 
Plastic Range and Considering Ani- 
sotropy....... . 58—MET-2 
By J. Marin, Mem. ASME, and M. G. 
Sharma, The Pennsylvania State University, 
University Park, Pa. 1958 ASME-AWS 


Joint Metals Engineering Conference pre 


multilithographed; available to Feb. 1, 


1959). 

Various methods and theories of fail- 
ure have been used ro determine the wall 
thickness of pressure vessels. These 
theories and methods are based upon sim- 
ple tensile yield strength or ultimate 
strength and have been reviewed 
thoroughly by Burrows. In using simple 
tensile yield or ultimate strength as a 
basis for failure, no consideration is given 
to the plastic deformation properties of 
the material. That is, these theories 
assume that two materials with the same 
tensile yield or ultimate strengths but 
with different ductilities are equally sat- 
isfactory to the designer. In other 
words, the determination of the failure 
load for a pressure vessel should consider 
the plastic stress-strain behavior of the 
material to failure. 

This paper develops a theory for finding 
the wall thickness of a thin-walled cylin- 
drical pressure vessel based upon the 
plastic range and so-called ‘‘instability”’ 
or Maximum pressure that can be pro- 
duced in the vessel. A paper by W. E. 
Cooper covers a similar theory for iso- 
tropic materials. This paper extends 
the theory to nonisotropic materials. 

In addition, comparisons are made be- 
tween available test results and theory. 
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Comparisons with current design code 
requirements are also included. For cer- 
tain materials, temperatures and states of 
combined stress, brittle-type material 
behavior occurs with relatively small 
plastic deformations being produced prior 
to fracture. Failure under these circum- 
stances is the brittle cohesive type of 
failure. Materials and conditions with 
this latter type of behavior are not in- 
cluded in this present discussion 


Co-operative Investigation of a 
New Welding Electrode for Stain- 
less Steel.............58—-MET-6 
By R. D. Wylie, The Babcock & Wilcox 
Company, Barberton, Ohio. 1958 ASME- 


AWS Joint Metals Engineering Conference 
er (multilithographed; available to 
eb. 1, 1959). 


A new stainless-steel arc-welding elec- 
trode, Croloy 16-8-2, is discussed. Data 
presented are the result of tests in a num- 
ber of different laboratories and represents 
a summary of the work of many groups 
in evaluating a new welding procedure 
for use in high-temperature steam piping. 
The author feels that much has been ac- 
complished by these welding procedures 
in minimizing fabrication problems, but 
that more work should be done to produce 
wrought materials with better welda- 
bility characteristics. 

A number of utilities have welds of 
this type in service both in the piping 
systems and turbines, and in superheaters 
at temperatures from 1050-1200 F. Ex- 
perience to date has been generally satis- 
factory, although some cracking has de- 
veloped. This is to be expected, since in 
general this material was used to weld 
joints on which extreme difficulties had 
arisen using Type 347 electrodes. 

Experience in welding of this material 
indicates that not all cracking can be 
eliminated by electrode specification. 
A change in the wrought material for 
piping probably will be required to elimi- 
nate all of the difficulties with pipe welds 
in fabrication and service. However, 
welds made with 16-8-2 generally indi- 
cate superior welding properties. 


Welding Qualification and Com- 
ponent Performance............. 
sedsdncoecedeesenssocueeeme 


By W. L. Fleischmann, Mem. ASME, Knolls 

Atomic Power Laboratory, General Electric 

Company, Schenectady, N. Y. 1958 ASME- 

AWS Joint Metals Engineering Conference 

ce (multilithographed; available to 
eb. 1, 1959). 


From a designer's point of view the 
characteristic feature of welded design is 
the continuity of the welded structure. 
Failure analysis of welds in such a mono- 
lichic structure is difficult because the 


82 / sULY 


1958 


part and the weldment are mechanically 
speaking one part. Thus it has to be 
ascertained whether the cause of failure 
is associated with the process of welding, 
including the choice of weld metal, 
whether the weld was incorrectly de- 
signed or whether failure was due to the 
over-all design, residual stresses, or 
operation of the equipment. 

Specific weld metallurgical problems 
are discussed as they pertain to the 
weld heat-affected zone, the weld deposit, 
joint design, weld quality, and weld- 
quality control. 

This paper attempts to show that com- 
ponent performance and _ weldability 
tests are interrelated and that, in the con- 
text of component performance, welda- 
bility tests assume the role of simulated 
service tests. Joint welding-procedure 
qualifications have been found to be 
made under rather closely controlled 
conditions and many tribulations associ- 
ated with weld fabrications are due to in- 
sufficient attention to details. 

The conclusion has been reached that 
weld qualification should include ‘‘work- 
manship’’ standards. These workman- 
ship standards can be an effective tool for 
quality control on the floor of the fabri- 
cating shop so that the nondestructive 
tests performed on the completed welds 
can be passed with great assurance. 


Pressure Equipment for Low-Tem- 
perature Service.......58—MET-9 


By C. R. Soderberg, Jr., Assoc. Mem. ASME, 
The M. W. Kellogg Company, New York, 
N. Y. 1958 Joint ASME-AWS Metals En- 
gineering Conference paper (multilitho- 
graphed; available to Feb. 1, 1959). 


A design basis for the use of ferritic 
materials in atmospheric and low-tem- 
perature service is formulated. A brief 
summary of the present state of knowl- 
edge in that area is outlined. Much in- 
formation is available on the subject of 
brittle fracture and while there is consid- 
erable detailed knowledge about specific 
materials, there is not a consistent test 
which has been used to evaluate all ma- 
terials. The four most common test 
categories—stress level in path of advanc- 
ing crack, fracture appearance, ducti- 
bility, and impact energy —are outlined. 
Materials and fabrication are also in- 
cluded in this review. 

The inadequacies of present knowledge 
and correlation with service are noted. 
Limitations and economics of presently 
available ferrous materials and vessel 
fabrication are considered. An approach 
for the avoidance of brittle failure is sug- 
gested. 

Current information is such that any 
design basis must be a compromise be- 
tween laboratory and theoretical knowl- 





edge of brittle fracture on one hand and 
the reasonably adequate service record on 


the other. The implications of this 
compromise are discussed. 


Welding Metallurgy of Cr-Mo-V for 
High-Temperature Steam-Turbine 
Components...........58——-MET-7 


By R. J. Christoffel, R. M. Curran, Mem. 
ASME, F. H. Domina, and C. H. Soldan, 
General Electric Company, Schenectady, 
N. Y. 1958 ASME-AWS Joint Metals En- 
gineering Conference paper (multilitho- 
graphed available to Feb 1, 1959). 


The procedures, including preheat and 
postweld heat-treatments which were 
developed for welding Cr-Mo-V base 
metal with a '/2 per cent Cr—1 per cent 
Mo electrode using both the manual 
metal-arc and submerged-arc processes 
are presented. The rupture strength of 
the '/2 per cent Cr—1 per cent Mo weld 
metal, as well as that of other low-alloy- 
steel weld metals, was evaluated and 
found to be less than that of the base 
metal. The effect of composition and 
heat-treatment on the rupture strength of 
low-alloy-steel weld metals was evalu- 
ated. A Cr-Mo-V electrode was devel- 
oped and qualified for welding the Cr-Mo- 
V base metal which, in the normalized 
and tempered condition, had a rupture 
strength comparable to that of the base 
metal. 


Welding Cast Components for Nu- 
clear Power Application.......... 
ddecsivéacstescescec ores 


By W. H. Rice, Electric Steel Foundry Com- 
pany, Portland, Ore. 1958 Joint ASME- 
AWS Metals Engineering Conference eee 
(multilithographed; available to Feb. 1, 
1959). 


Specifications for quality control of 
materials and workmanship for nuclear 
applications are far more rigid than 
foundries have encountered in the past 
and are becoming increasingly so as 
additional information is obtained. 

Base materials involved include austen- 
itic and martensitic stainless steels as well 
as carbon steel. Additional alloys are 
being investigated thoroughly for po- 
tential future use. An extensive testing 
program is necessary to determine if the 
base metal, weld, and fusion zone fully 
meet the required mechanical and metal- 
lurgical properties both as welded and 
after heat-treatment. 

Welding-procedure specifications nor- 
mally require use of either metallic-coated 
electrodes or the metallic inert-gas proc- 
ess. Operators must prove their pro- 
ficiency by passing rigid qualification 
tests for each type of alloy used. Welda- 
bility-evaluation tests also are per- 
formed on individual castings in the 
vicinity of the weld that is to tie the cast- 
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ing into the system. Close control and 
inspection must be exercised over each 
stage of production. This includes joint- 
groove preparation, sequence of welding, 
maintenance of preheat, and interpass 
temperatures, cleaning and inspection of 
each weld bead, grinding craters, and be- 
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Automatology Applied to Data 
Processing..........58—PROD-1 


By A. F. Maynard, General Electric Com- 
pany, Utica, N. Y. 1958 ASME Production 
Engineering Conference paper (multilitho- 
graphed; available to Feb 1, 1959). 


In spite of the universal usage now 
acquired by the word “‘automation,”’ it 
would be surprising if it has a common 
meaning for everyone. In the author's 
department of the General Electric Com- 
pany, it means ‘‘the accomplishment of 
any work task by a power-driven, inte- 
grated machine, wholly without the 
direct application of human energy, skill, 
or intelligence."’ Further, automation 
is viewed as a universally applicable 
systems philosophy comprising indus- 
trial research, economic analysis, product 
design, machine design, machine con- 
struction, and machine utilization. The 
term ‘‘automatology,’’ which is defined 
as ‘‘the process of establishing, develop- 
ing, and applying the principles of auto- 
mation,’’ was coined to stress the fact 
that an over-all systems approach to 
automation is much more than just the 
utilization of machines, it is a technology 
in itself. 
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Two pump 

halves are fitted 
and tack welded 
with a consumable 
insert fitted into 
the joint for an 
inert-gas backed 
heliarc root pass 
(58—MET-10) 


tween passes, dye-penetrant examination 
during welding, postweld heat-treatment, 
machining, and radiographic inspection. 
When castings and cast weldments are 
ready for shipment they must be as per- 
fect as can be determined by modern in- 


spection devices. 


This paper outlines a basic approach to 
the problem of automation and mechani- 
zation; and describes the development of 
a specific automated data-processing 
system 


Cut Inventories—Cut Stock Outs... 
Osb0d 0s 50050000006 see ie 
By N. V. Reinfeld, National Institute of 
Management, Inc., Cleveland, Ohio. 1958 
ASME Production Engineering Conference 
paper (multilithographed; available to 
Feb. 1, 


1959 

Inventories can be separated into two 
distinct categories: Working inventory 
and cushion or protective stocks. Stock- 
record cards reflect this distinction, to a 
certain extent, when they contain ‘‘max”’ 
and ‘‘min’’ figures, and, in some cases, 
reorder point. In this paper these terms 
are used to mean the following: Max 
is the order quantity; min is the safety 
stock or cushion; reorder point is the 
level at which stocks are reordered 

The inventory of a firm is shown 
graphically and related to the stock- 
record card. The problem of determin- 
ing reorder points, cushion, and eco- 
nomic order quantities is discussed. 

Examples of several cases are cited to 
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New Gas Turbines for the Steel 
Industry..............-58——GTP-3 


By Z. S. Stys, Mem. ASME, Brown Boveri 
Corporation, New York, N. Y. 1958 
ASME Gas Turbine Power Conference paper 
multilithographed ; available to Jan. 1, 
1959). 


Gas turbines have been in successful 
operation in many fields for quite some 
time. The particular field of interest in 
this paper is the application of the gas 
turbine to the steel industry. Although 
there are comparatively few units in- 
stalled and in service in this industry, 
their reliability and particular suitability 
for the service for which they are intended 
created a new interest among the engi- 
neering staffs of steel mills, and economic 
considerations induced the management 
of these mills to purchase new units of 
approved design for generating power or 
driving blast-furnace blowers 

The historic development and layout, 
as well as the various governing aspects 
of these units burning blast-furnace gas 
and built for use in the steel industry, 
are described 


illustrate obscure points. The problem 
of reorder points and cushion are then 
discussed in detail, with charts given 
that help simplify the calculation and in- 
crease the usability of the methods em- 
ployed 


Examples of Reorder Control Sys- 
fems..............--58—=PROD-2 
By R. G. Brown, Mem. ASME, Arthur D. 
Little, Inc., Cambridge, Mass. 1958 ASME 
Production Engineering Conference paper 
(multilithographed; available to Feb, Ss 
1959). 


A fundamental rule for deciding when 
to place an order to replenish stock and 
rules for deciding how much to order are 
illustrated in this paper. 

Examples of stock records, which show 
date, sales, receipts, stock on hand, new 
replenishment order, stock on order, 
available stock, stock adjustment order, 
and order point, for four products are 
used to illustrate the effects on invento- 
ries of variations in lead times, and of 
order-quantity rules. 

These records also demonstrate a sim- 
ple direct way of periodically adjusting 
the order point to reflect any changes in 
demand apparent in sales to date. 
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The Computer in Job-Shop Produc- 
tion Control......... 58—PROD-6 
By W. B. Pirnie, Jr., Jones & Lamson Ma- 
chine Company, Springfield, Ve. 1958 
ASME Production Engineering paper (multi- 
lithographed; available to Feb. 1, 1959). 


The use of a computer can be helpful 
in controlling the conflicting problems 
of providing optimum customer service, 
Maintaining optimum inventories, pro- 
viding an even flow of work for the shop, 
and producing the work economically. 
This paper describes the application of 
electronic data-processing equipment to 





the operation of production-control sys- 
tems in a large job shop. 

The basic principles of controlling 
work in process are few and simple: 
schedule all work, dispatch according to 
schedule, load to known capacities, 
know where the work is, keep track of its 
progress, and take action accordingly. 

The speed and accuracy of the com- 
puter processing masses of detailed infor- 
mation take a lot of the guesswork out 
of planning shop operations, permitting 
shop managers to make sound decisions 
based on known and evaluated facts 
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Let’s Make It a Profession 
To the Editor: 


Turee articles in MecHanicat ENGr- 
NEERING— ‘A Survey of the Engineering 
Profession,’’ by William F. Ryan; ‘‘Are 
Engineers Professional?’’ by V. Paschkis, 
published in the November, 1957, issue, 
pp. 1036-1038 and 1076, respectively; 
and ‘'Professional Development and 
Engineering Registration,’ by E. T 
Donovan, in the Junior Forum, March, 
1958, pp. 148-149—bring to mind that 
we engineers have come a long way over 
the past half century, but the path be- 
fore us is a far cry from the modern turn- 
pike. There is much to be desired 

Perhaps one of the most outstanding 
contributions made by 
society to the field of engineering has 
been the adoption, by most states, of 
the Professional Engineering Act 

“Be it enacted by the People of the 
State of Illinois, represented in the 
General Assembly 

Section 1. In order to safeguard 
life, health, and property, any person 
practicing or offering to practice pro- 
fessional engineering is required to 
submit evidence... ."’ 

This excerpt from the Engineering Act 
is self-explanatory. However, the rami- 
fications of this Act are, perhaps, obscure 
to most of my readers. 

I am speaking, of course, of the much 
deserved and hard-fought-for recognition 
by society of the engineer as a profes- 
sional man. Despite our efforts as indi- 
viduals, and the efforts of our respective 
engineering societies, the public today 
has not completely overcome the inertia 
imposed by 50 years of ignorance of the 
engineer and his work. The enactment 
of the Professional Engineering Law has 
done much to overcome this inertia 
Many engineers today are working hard 
to maintain and expand this small beach- 
head on public opinion. Unfortunately, 
many of our colleagues are not carrying 
their fair share of the burden. Profes- 
sionalism can only be achieved by every 
practicing engineer becoming an active 


inadvertently 
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participant under the registration laws 
of his respective state. 

To the skeptic: Ido not imply that an 
engineer's license is the sesame of wealth, 
health, or public acclaim. I do main- 
tain, however, that registration is a 
prerequisite to this recognition as pro- 
fessional men, which we all desire 

Every job title today associated with a 
profession is based on an earned degree 
followed by a period of supervised prac- 
tice, a written examination with a dis- 
play of talent, and crowned with a per- 
interview by peers. The 
Professional Engineering Act of the 
State of Illinois is based on this concept 
of preparedness. Those of you who have 
prepared to the point of examination, yet 
do not avail yourselves of the opportu- 
nity, are not carrying your share of the 
burden 

Professionalism carries the demand for 
higher salaries, pride of accomplishment, 
and, last but far from least, the accept- 
ance of you as a learned contributor to 
the well being of your fellow man. 


J. E. Baker.! 


sonal one’s 


To the Editor: 


Durinc the last five or six months, 
while our people and our government have 
become greatly excited as to a wide 
range of affairs—some of them threaten- 
ing our existence—I have been at some 
pains, through careful scrutiny of the 
press and correspondence with our 
larger engineering organizations, to 
keep track of what contribution en 
gineers have made to these fateful dis- 
cussions. NSPE gave out a statement 
apparently from its board—in essence 
deprecating enlarging the number of 
engineers in advance of a careful study 
as to the need. Mr. Hoover in the 


. —— engineer, general purpose con- 
trol department, General Electric Company, 
Bloomington, Ill. Mem. ASME. 


COMMENTS ON PAPERS 


course of his address opening the $12- 
million drive for the new Engineering 
Societies Center contributed a few pithy 
paragraphs on the international situa- 
tion. This is about all from engineers. 
And yet in the same period we have 
heard from scores of writers, scientists, 
and educators, not only criticizing 
what has been and is, but offering all 
manner of suggestion as to how progress 
can be made. 

I am in receipt of a news release dated 
Jan. 10, 1958, apropos of the installation 
of Enoch R. Needles as president of EJC, 
of which organization ASME is a 
member. Even at this late date, all 
of four months after the agitation began, 
the head of an organization said to rep- 
resent 250,000 engineers, 50 per cent of 
the nation’s total, offered no suggestion 
as to what our engineering professionals 
ought to be doing in a situation admit- 
tedly crucial. Mr. Needles is quoted as 
saying with a minimum of reserve that 
‘the technical force of the United States 
is capable of meeting any challenge to 
world supremacy, providing it is given 
the responsibility and administration 
it needs.”’ 

Why should we engineers wait to be 
given responsibility? President Needles 
has it as an individual engineer, as I 
have it as an individual engineer. Why 
is not the responsibility of 250,000 en- 
gineers overwhelming? Why do we 
have to be told like “‘hired hands’’ 
what to do? Without any official 
position, I have found by myself and in 
association with others, a half dozen 
ways in which I believe a contribution 
is being made. Cannot the head of 
what seems like a tremendous organiza- 
tion give it the leadership without 
waiting for [Dr. James R., Jr.] Killian 
to tell us what to do, as one high engi- 
neering-society official recently put it? 

In making pronouncements on behalf 
of the engineering profession, our spokes- 
men seem to assume that the public 
knows all about us and is ready to con- 
cede that we are “‘hot stuff."’" I am nor 
so sure about that. Lack of individual 
85 
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and organized activity on the part of 
engineers in this time of stress speaks 
loudly. The convening of a Parlia- 
ment of Science under the impressive 
auspices of AAAS, on March 15, 16, and 
17, to prepare recommendations concern- 
ing some of the problems of support 
of science and improvement of education 
which are being widely discussed 
throughout the nation, bespeaks deep 
concern on the part of scientists. 


Morris Llewellyn Cooke.? 


Maintenance Problems 
Comment by C. C. Carmine’ 


It would seem to me that none of the 
process industries should be more familiar 
today with the necessity for improving 
component reliability than that of oil re- 
fining. 

More and more large combination units 
are being installed in petroleum refineries 
with the objective of obtaining optimum 
balance among throughput, product re- 
quirements, automatic process control, 
and manpower. 

These units are aggregations of com- 
ponents such as fractionating towers, 
special burner and reaction vessels, 
pumps, turbines, motors, compressors, 
blowers, heat exchangers, and the like 
Failures of the larger pieces of equip- 
ment are of such magnitude that their 
causes are usually determined by detailed 
inspection after their occurrence, followed 
by written reports and recommenda- 
tions. Most oil refineries are staffed 
with an independent inspection depart- 
ment which carries out this function. 

As for the smaller components, over- 
all reliability is sought by providing for 
spare equipment. This pertains especially 
to such components as pumps, turbines, 
motors, blowers, and compressors. Heat 
exchangers are often valved in such a 
manner that individual or banks of ex- 
changers may be taken out of service for 
cleaning, testing, or replacement of ele- 
ments without shutting down the whole 
unit. 

Now take this matter of provision for 
heat exchangers. Even though maxi- 
mum reliability of the unit is desired, it 
is seldom that sufficient funds are allo- 
cated in the initial installation to pro- 
vide for an excess of heat-exchange sur- 
face. In other words, when portions of 
the heat-exchange installation become 
fouled or in need of repairs, taking them 


2 Consulting engineer, Chestnut Hill, Phila- 
delphia, Pa. Fellow ASME. 

* Supervisor of maintenance and construc- 
tion, Avon Refinery, Tidewater Oil Com- 
pany, Associated, Calif. 
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out of service results in loss of production 
or loss of heat recovery. 

As to the rotating machinery—pumps, 
turbines, motors, compressors, and blow- 
ers—provision may be made for spares at 
the original designed capacity. Some- 
times with limited capital funds availa- 
ble even this is not done. But suppose 
it is. Tell me of an oil refining unit 
which, in a short time after its accept- 
ance run, is not exceeding its original 
designed capacity with all rotating equip- 
ment, including spares, in operation. 

This is where the maintenance function 
gets into the picture without ceremony 
or apologies. The components have 
to be made to operate, failure has to be 
prevented. 

The problem then is to find out when 
failures occur and why. It becomes im- 
portant to obtain data and records cur- 
rently and economically. It follows 
that the recorded information should be 
analyzed to determine accurately what 
happened, how often, and why. Only 
then, it seems to me, can an objective 
appraisal be made and corrective meas- 
ures taken. 

The author of this paper‘ suggests 
that: ‘‘There is no limit to the amount 
of detailed data that can be obtained but 
there is an economical limit to the 
amount of manual recapitulation for 
analysis that can be considered.’’ He 
proposes that record taking and reca- 
pitulation of machinery histories be done 
automatically with equipment “‘recently 
developed which records the data on 
punched-paper teletype tape.”’ 

In my opinion, this is a desirable ap- 
proach to the problem of finding out why 
maintenance work is being performed. 

It is doubtful whether it would be 
economical to install automatic recording 
devices in all operating units of an oil 
refinery for the purpose of analysis. 
Where, however, a major unit of critical 
importance to refinery operations is suf- 
fering excess down-time due to failures of 
machinery components and where it is 
desired to subject the failures to critical, 
historical analysis and take suitable cor- 
rective action, then the use of the equip- 
ment and methods described by the 
author impresses me as being practical and 
timely. 


Comment by David Briansky® 


I reap with considerable interest J. D. 
Quinn's article‘ on quality control. 

***Developments in the Analysis of Main- 
tenance Problems,"’ by J. D. Quinn, Mzcnant- 
cat Encrnggerinc, vol. 79, October, 1957, 

. 931-933. Condensed from ASME Paper 

0. 57—SA-81. 

5 Consulting engineer, New York, N. Y. 


I am the composer of a mathematical 
function by means of which can be repre- 
sented analytically (mathematically) the 
curves appearing with the article (on 
page 933). The function I developed is 


= DACxe~* (z)-cot?™ (zx) 
where ¢ is the Naperian base, which is 
very flexible and requires only a few 
terms thereof to construct the curves of 
the article appearing on p. 933; where 
is the ordinate of the curve and x is the 
abscissa thereof, and the factors A, k, 
and m are suitable coefficients. 

For example, the right-hand curve 
appearing on p. 933 can be represented 
closely by the series 


rs = DA-e 00 1.571 (1 — « — kz?) 


a function that is far less formidable than 
it appears to be 


Author's Closure 


Mr. Carmine mentioned the approach 
of a large refinery to assure continuity 
of production primarily through in- 
stalled spare equipment. When this ap- 
proach can be considered and justified, 
it certainly can provide a satisfactory 
answer. There are many cases, however, 
where this approach cannot be justi- 
fied. 

This situation requires that we have 
sufficient data concerning frequency and 
effect of component failures as justifi- 
cation for improvements, and later to 
know the value of the improvements. 
Any equipment utilized for this purpose 
only provides information for engineering 
analysis and development of  solu- 
tions. 

The extent to which equipment is uti- 
lized, whether for examination of a unit 
in the system or the entire system, is de- 
pendent of course on the need or justifi- 
cation. We will, I am quite certain, find 
use of equipment for performance analysis 
commonplace within the next few years. 

Mr. Briansky’s comments concerned 
the mechanical-failure curves. While 
mathematical models could be of value, 
the development of the curves shown is 
a simple, clerical function and, as such, 
has many advantages. In this kind of 
study we have not found it necessary to 
have a formalized model. Our principal 
concern has been the analysis of the dis- 
tribution pattern of the failures to deter- 
mine the causes of failure associated with 


the pattern. 
J. D. Quinn.* 


* Group supervisor, Maintenance-Consult- 
ants, Engineering Department, E. I. du Pont 
de Nemours & Co., Inc., Wilmington, Del. 
Mem. ASME. 
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Dust and Fume Control 
Comment by W. O. Vedder’ 

Jr 1s appreciated the article* endeavors 
to condense a broad, increasingly com- 
plicated subject, but in some instances 
information is included not in conformity 
with actual practice nor in agreement 
with a number of authorities in this 
field 

The industrially important fabric-type 
collector is omitted from Fig. 1, covering 
methods of collection and particle size. 

It is difficult to visualize an industrial- 
dust or fume-collection application where 
properly designed, applied, operated, and 
maintained cloth-type filters would not 
perform at higher collecting efficiency 


ciency of conventional cyclone, centrifu- 
gal wet, wet wash, or wet tower col- 
lectors 

The maximum cloth area per cu ft of 
collector is provided by the screen frame 
or envelope design of cloth collector 
which was one of the major factors 
leading to this design. 

The conventional intermittent or sec- 
tional continuous designs of cloth filters 
equipped with mechanical cloth cleaning 
means are seldom operated at filtration 
rates from 5 to 15 fpm. The more nor- 
mal rate is in the range of 2 to 4 fpm. 

Normally, the cost of cyclone collectors 
would be less than either wet wash or 
tubular bag collectors 

Water quantities specified for multiple 
stage and orifice-type wet collectors are 
considerably higher and for wet centrifu- 
gal cyclones lower than normally used 
in practice 

It should be emphasized that the surest 
method of encountering trouble in the 
application of any type of dust collector 
is to endeavor to interpret and inter- 
polate performance results secured on 
one specific application into terms of 
general application practice. There are 
too many variable factors from one 
industrial problem to another (and fre- 
quently on the same problem) which in- 
fluence and govern collector performance. 
For this reason it is highly advisable to 
individually survey and analyze condi- 
tions on each specific problem. 


Author's Closure 


The paper® was written for definite 
purposes outlined therein. As Mr. Ved- 
der points out it is difficult to condense 
the material on this subject in a short 
article. However, the need for such a 

7 Vice-president, Pangborn Corporation, 
Hagerstown, Pa. Mem. ASME. 

8**Dust and Fume Control,’’ by J. C. 
Somers, Mecuanicat ENGINBERING, vol. 79, 
November, 1957, pp. 1022-1024. Condensed 
from ASME Paper No. 57—SA-86. 
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paper was emphasized many times and 
publication of the paper fully justified 
the need by the scores of requests for 
copies since presentation at San Francisco 
in July, 1957. 

All engineers engaged in the field fully 
recognize the significance of cloth-type 
dust arresters and the writer tried to 
offer adequate generalizations, based on 
actual practice, tohelp. Actually Fig. 1 
contained these arresters, in the original 
form of the chart, but the reference at 
the time of condensation of the paper, 
namely ‘Settling Chambers and Wool 
Filters’’ was thought adequate for the 
purpose discussed. However, we are 
definitely in agreement that the caption, 
“Cloth Type Filters’’ would have been 
more comprehensive. 

It was not considered advisable in 
view of the stated objectives of the paper 
to make any specifications as to velocity 
under the empirical figure of 5 fm. It is 
fully recognized that common practice 
under the figure of 5 fm is used in calcu- 
lating cloth area for a specification relat- 
ing to a specific cloth-type filter applica- 
tion. 

Conservatism is the better part of 
engineering judgment, when general 
statements are being made in connection 
with educational material, as to choice 
for the dust loading, efficiency, and so on, 
versus investment. 

Figures on water rate for multiwash col- 
lectors are gallons of water recirculated, 
not stored in the system, and checked 
fairly closely with actual performance on 
three installations. As to the orifice 
type, the quantity is the gallons of water 
stored. The figure may be slightly high. 
It is conservative for a high efficiency 
orifice unit which has been available for 
the last 20 years. It is agreed that a 
reduction of 10 per cent over figures in 
the paper would be probable. 

In regard to the wet centrifugal col- 
lector, evidently the point was over- 
looked that the article states ‘Water is 
drained to the sewer at rate of 1/2 gpm 
per 1000 cfm."’ The number of gallons 
of water from fresh water supply will 
depend on many factors including the 
specific design. In some instances this 
has run around 2 gpm per 1000 cfm. 

The author fully agrees that the surest 
way to run into trouble in dust and fume- 
collection applications is to take general 
information and apply it to a specific 
problem. This danger, however, should 
not discourage engineers, familiar with 
these problems, to try and develop some 
educational information for the members 
of our profession. 

J. C. Somers.® 


* President, Industrial Products Engineering 
Company, L. I. City, N.Y. Mem. ASME. 


Materials in Motion 
Comment by Spaulding Schultz'’ 


In this paper!! the author discusses 
three analytical methods associated with 
Operations Research, namely: Work 
sampling, waiting line or queuing theory, 
and linear programming. Each of these 
methods is described in necessarily brief 
form to a preset time schedule. A specific 
example is cited in each case showing 
how the method can be applied to a ma- 
terials-handling problem. 

The purpose of the paper is to urge 
materials-handling analysts to adopt 
these newer analytical methods, al- 
though it is made clear that wider use 
should also be made of the graphical 
methods which have been successful for 
years. 

While we agree with the author that 
analytical methods should have wider use 
in materials-handling problems, we won- 
der if he isn’t overlooking what seems to 
be the real crux of the matter. As we 
all know, the methods discussed in this 
paper are not new. Articles pertaining to 
them have been presented at Society meet- 
ings three and four years ago—and per- 
haps many years before that. The real 
problem, it seems, is not how can newer 
and more analytical methods be adapted 
to materials-handling, but rather how 
can we get established ones into greater 
use. 

Even in large industries where much 
emphasis is placed on research and de- 
velopment, there is a surprising lack of 
progress in utilizing analytical methods. 

Doesn't the problem involve manage- 
ment as well as engineer acceptance of 
the methods to spur the use of them by 
the materials-handling engineer? 


Author’s Closure 


Mr. Schultz is quite correct in empha- 
sizing the problem of acceptance of new 
methods by management and by spe- 
cialists. However, as the problem is uni- 
versal and not unique to materials han- 
dling, it is suggested that one of the best 
ways to obtain acceptance is to have 
more papers which describe the success- 
ful use of new techniques. 


A. F. Gould.'” 


Engineer, Plant Layout and Material- 
Handling Service, Manufacturing Engineer- 
ing Service, General Electric Company, 
Schenectady, N. Y. Assoc. Mem. ASME. 

11 A. F. Gould. “‘Materials in Motion,”’ 
MecHaANIcaL ENGINEERING, December, 1957, 
vol. 79, pp. 1116-1118, condensed from ASME 
Paper No. 57—F-26. 

1? Head of the Department of Industrial En- 
gineering, Lehigh University, Bethlehem, 
Pa. Mem. ASME. 
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Aircraft Engine Overhaul and Maintenance 


Comment on J. T. Farrah'* 


I wish to congratulate the author on 
the presentation of a fine paper.14 This 
is a good opportunity to point out the 
great spirit of co-operation which exists 
between the major airlines. We are 
strong competitors in the business world, 
but the finest co-operation is experienced 
in the solution of technical problems. 
Lack of reliability on the part of any op- 
erator hurts the industry in general. It 
is a wonderful thing that the airline in- 
dustry recognizes these facts and the end 
result is a credit to all concerned. 

We, in the airline engine overhaul busi- 
ness, have only three main problems; 
namely, quality, quantity, and cost. 
Fig. 3 of the paper presents the trend of 
engine overhaul costs. Great improve- 
ment is noted. One point, which I be- 
lieve should be stressed, is the fact that 
low costs cannot be developed without 
high quality. This statement may seem 
to present a conflict. Ido not infer that 
a large number of high-cost parts should 
be replaced without good judgment in 
the blind hope that high quality will 
result. I do believe that good judgment 
in the use of parts where really needed, 
combined with high-quality workman- 
ship will result in high quality at low 
cost. 

An important variable not mentioned 
is the time between overhauls. In the 
early 1940's where the cost curves were 
much higher than at present, 750 hr be- 
tween overhauls was considered good. 
Some engines are now certificated for 2000 
hr between overhauls. It is this im- 
provement in reliability, brought about 
by 15 years’ development work and con- 
tinued good judgment in overhaul, which 
has played a large part in reducing costs. 

The author states: “‘In summation, we 
believe that for an overhaul facility, en- 
gine-parts inspection is the focal point 
not only of quality control but parts-cost 
control, process-cost control, and parts 
inventory-cost control. This broad re- 
sponsibility can only be administered 
properly by a single organization, the en- 
gine overhaul administration itself." 

I wholeheartedly concur that engine- 
parts inspection is perhaps the most im- 
portant function in engine-cost control; 
however, it does not necessarily follow 


18 Manager, Power Plant and Accessory 
Overhaul, American Airlines, Inc., Overhaul 
& Supply t, Tulsa, Okla. 

14 3 P. Youngblutt, ‘“Tools, Ideas, and 
People Perform Aircraft Engine Overhaul 
and Maintenance,"’ Mecuanicat ENGINEER- 
1NG, vol. 79, December, 1957, pp. 1123- 
1125. Condensed from ASME Paper No. 
57—SA-38. 
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that this important function can only be 
administered by the production organi- 
zation. 

At American the inspection depart- 
ment is under a separate organization 
completely divorced from the production 
group. This provides a check-and-bal- 
ance type of organization which we be- 
lieve tends to provide a good balance be- 
tween cost and quality which already 
we have agreed are interdependent. 

The common point of management at 
American is the vice-president—main- 
tenance and engineering. Under the 
vice-president are two separate depart- 
ments; namely, quality control and over- 
haul. This results in the common point 
of supervision of the two departments 
being two echelons removed from the 
day-to-day operating problems. The 
vice-president is available for any con- 
flict which cannot be settled at the 
working level. It has not been necessary 
to call on the vice-president of main- 
tenance and engineering to settle any such 
working problems. 

The quality-control group inspect all 
parts after cleaning and before assembly 
of an engine. The appropriate reworks 
are designated by quality-control people. 
These usually are well-defined procedures 
outlined in the Overhaul Manual. In 
order to keep a check on costs and the 
parts thrown out by imspection, the 
major cost items are reviewed by super- 
visors of production. These people have 
the final authority to actually scrap a 
part. They do not have authority to 
reuse a part without the full approval 
of the inspection department. Where 
a mew rework or salvage process is 
developed, concurrence is obtained 
among engineering, inspection, and pro- 
duction. As would be expected, there 
are times when this system presents con- 
flicts of opinion. However, this is a 
healthy condition since a difference of 
opinion indicates a marginal decision 
which should be well considered. 

I do not contend that we at American 
have the optimum solution; however, | 
do wish to point out that it is possible 
to run an engine shop with the generally 
accepted practice of divorcing the in- 
spection department from production. 


Comment by J. C. Steele'® 


Pratt & Whitney Aircraft, a division 
of United Aircraft Corporation, has been 
closely associated with United Air Lines, 
also once a division of the same corpora- 
tion. The two companies, working to- 

% Pratt & Whitney Aircraft Division (Red- 
wood, Calif.), representative. 





gether over the years, have done much 
to promote dependable engine perform- 
ance, which has directly resulted in 


reduced operating costs. This reduc- 
tion of costs, as the author of this paper'4 
points out, has been a major factor in the 
rapid expansion enjoyed by United Air 
Lines as well as by other airlines. 

Increased utilization of engines has 
been important in the over-all operating- 
cost reduction. The Pratt & Whitney 
R-2800 engine operated by United Air 
Lines in their DC-6 aircraft over a recent 
six-month period has shown a utilization 
of 93 per cent. During the same period 
the material and labor cost at overhaul 
per operating engine hr was only slightly 
more than $5. Airline inspection per- 
sonnel working with Pratt & Whitney 
representatives function as watchdogs 
for engine trouble, supplying the neces- 
sary data to facilitate corrective action. 
The corrective action, in many instances, 
necessitates a campaign change to the 
engines in order to incorporate product 
improvement design change. Such 
changes are accomplished at the time 
of the next overhaul of the engine or, 
if safety of flight is involved, are made 
while the engine is installed on the air- 
craft. All of the operators of Pratt & 
Whitney engines are kept advised of these 
changes by telephone, telegraph, letters, 
service bulletins, and special reports as 
well as by personal contact. Airline in- 
spection has allowed the gradual in- 
crease of engine time between overhaul 
from 200 hr to the present-day high of 
2000 hr. In the early 1930's an aircraft 
engine was considered worn out at 2000- 
hr total time and was scrapped. Today, 
the total time on the aircraft engine is 
well over 20,000 hr and is increasing. 

With every new engine introduced, a 
basic tool list for maintenance and over- 
haul is provided by Pratt & Whitney. 
These tools are developed at the factory 
on new engines and, in some instances, 
need modification to fit into particular 
shop procedure. Pratt & Whitney makes 
available manufacturing information for 
these tools so that many of them are fab- 
ricated by the operators and some are con- 
tracted to various tool manufacturers. 
However, many improvements and com- 
plete redesigns have resulted from the 
daily use of these tools in airline over- 
haul shops. Some of the more outstand- 
ing of these have been previously illus- 
trated by the author. 

Tools as well as methods and results of 
inspection are promoted by Pratt & 
Whitney in co-operation with United Air 
Lines and other airlines through daily, 
personal contact by factory representa- 
tives. These factory personnel work as 
liaison between the factory and the air- 


MECHANICAL ENGINEERING 








line to insure continued engine improve- 
ment by co-ordinating the problems of 
both the airline and the factory. The 
airlines and the factory have com- 
plimented each other’s growth. It is 
this mutual understanding that has 
helped a great deal to get the job done in 
the best possible way and has resulted in 
reduced operational costs. Once a prob- 
lem is defined, service tests of new or im- 
proved parts or procedures are set up by 
Pratt & Whitney and instituted by the 
airline in a portion of a fleet of engines 
These tests are the result of ideas from 
both the airline and Pratt & Whitney 
who, by the nature of their task, are con- 
servative in any approach to change or 
modification to the engine. As you well 
understand, dependability cannot be 
jeopardized. While new ideas are wel 
comed by the aircraft engine manu- 
facturer, any proposed change must, be- 
cause of the safety factor involved, be 
well researched before it is put into effect 

As the combination of tools, ideas, and 
people has proved in the past to advance 
the aircraft industry, it will continue to 
do so in the future. Without man the 
machine could not exist, and it is through 
man's efforts as directed towards both 
tools and machines in the factory as well 
as in the airline that the industry as a 
whole will continue to prosper 


Design by Logic 
Comment by E. C. Berkeley’ 


I rHink this is an interesting, impor- 
tant, and useful paper.'’ It shows how 
Boolian algebra can be usefully applied 
in the logical design of chemical proc- 
esses. The author is to be congratulated 
on presenting a new application of Bool- 
ian algebra (with extensions to take care 
of the variable of time), in the field of 
chemical process industries. 

I shall make a few brief comments on 
several points. 

1 Size of Charts. Many of the inter- 
esting concepts explained in this paper 
are expressed not in the text of the paper 
but in the charts. The preprints present 
these charts in a form too small to be 
easily read. I recommend that, when the 
final printing of this paper is arranged, 
the charts be made considerably larger so 
that the concepts they contain can be 
studied and absorbed more easily. 

2 Sign for the Inclusive ‘‘OR.”’ In my 
opinion a better sign for the inclusive 
“OR” is the small gothic v (v), which is 

16 Berkeley Enterprises, Inc., Newtonville, 

ass. 

17 J. P. Laird, ‘‘Design by Logic—Automatic 
Chemical Batching,’’ Mecuanicat Encingrr- 
ING, January, 1958, vol. 80, pp. 38-41, ASME 
Paper No. 57—A-151. 


MECHANICAL ENGINEERING 


the initial letter of the Latin conjunction 
‘“‘vel,’’ which means ‘’and/or,”’ and is 
contrasted with the other Latin conjunc- 
tion ‘‘aut’’ meaning ‘‘orelse.’" The sign 
plus (+) for ‘‘and/or’’ in Boolian alge- 
bra has in the past few years generally 
given way to the sign “‘v.”’ 

One of the reasons for this is that when 
we deal with elementary algebra and the 
numbers 0 and 1, we obtain a complete 
Boolian algebra when we use the inter- 
pretations: 

Pyvqa=prq—M 
le Sal 
Po fel ~s 

3 The Variable Time. It is perhaps 
worth pointing out that the words of 
ordinary language ‘‘when, while, during, 
before, happen, after, delay, change, 
event, state, enter, leave,’’ and other simi- 
lar words, in at least some of their 
ordinary meanings, are translatable into 
Boolian algebra extended by a time varia- 
ble, which the author discusses. For 
more information on this topic, and other 
applications of Boolian algebra, I would 
suggest that readers look at ‘‘The Axio- 
matic Method in Biology,’’ by J. H. 
Woodger, published in Cambridge, Eng- 
land, by The University Press, 1937, 174 
pp.; ‘“The.Algebra of States and Events,” 
by Edmund C. Berkeley, in The Scientific 
Monthly, April, 1954; ‘‘A Symbolic 
Analysis of Relay and Switching Cir- 
cuits,"’ by Claude E. Shannon in Trans- 
actions of the American Institute of Elec- 
trical Engineers, vol. 57, 1938, pp. 
713-723; and *‘The Design of Switching 
Circuits,"" by Keister, Ritchie, and 
Washburn, published by D. Van Nos- 
trand & Company, 1951. 


Author's Closure 


Mr. Berkeley's comments are greatly 
appreciated and all valid. The use of (+> 
to represent (v) was an error in judgment 
brought on by pressures from other 
sources. There is another reason for dis- 
tinguishing between these two symbols 
besides the one mentioned by Mr. Berke- 
ley. 

In order to describe the dynamic be- 
havior of real systems which are discon- 
tinuous and subject to the action of the 
interlock circuits, it is necessary to com- 
bine transfer function notation with logic 
notation. This gives rise to the concept 
of a logic variable which ‘“‘gates’’ or 
controls the existence of an analog varia- 
ble by the multiplication of the two 
numbers. In such cases it is essential to 
keep elementary algebra, which can be 
applied to analog variables, separate 
from Boolian algebra, which applies to 
logic variables. 


Thus complete system performance can 
be shown pictorially (or algebraically) 
and this provides the guide for system 
simulation using an analog computer in 


conjunction with a logic computer. 


J. P. Laird.'® 


Aircraft Gas-Turbine 
Development 
Comment by A. Stone'® 


Tuts paper” provides a graphic illustra- 
tion of some of the problems experienced 
during the development of a gas-turbine 
engine. 

I should like to ask a question concern- 
ing bearing axial-thrust loading. The 
calculation of rotor axial thrust for bear- 
ing design purposes necessarily tends to 
be approximate, especially when con- 
sidering off-design conditions, and it is 
important to measure the actual loading. 
This is not a simple problem. There are 
several possible solutions, but each seems 
to have its own peculiarities. What are 
Mr. Saboe’s views on this matter? 


Author's Closure 


The following comments are offered 
regarding Mr. Stone’s question on the 
subject paper.” 

As Mr. Stone points out, the calcula- 
tion of rotor axial thrust for bearing 
design purposes does tend to be approxi- 
mate. Two techniques have been used 
to measure the actual axial load imposed 
under normal operating conditions. 
These are: 

(4) Pressure balance measurements us- 
ing pressure pickups in the various 
pertinent locations within the engine. 

(6) The use of strain gages on the 
retention member for the bearing coun- 
teracting this axial force. 

We have used both methods with 
reasonable results, although the second 
is a favored one. In the case of the 
latter, it is recommended that the bearing 
OD have a sliding fit within its retainer 
in order to minimize hysteresis effects 
caused by friction. 


Michael S. Saboe.?! 


18 Engineering Service Division, E. I. du Pont 
de Nemours & Company, Inc. Wilmington, 
Del. Mem. ASME. 

'8 Engineer-in-charge, Aero-Thermodynamics 
Group, Solar Aircraft Company, San Diego, 
Calif. 

20M. S. Saboe, ‘Developing an Aircraft Gas 
Turbine,’ Mecuanica ENGINEERING, January, 
1958, vol. 80, pp. 55-58, ASME Paper No. 
57—A-143. 

*1 Chief test engineer, gas-turbine depart- 
ment, Lycoming Division, Avco Manufactur- 
ing Corporation, Stamford, Conn. Assoc. 
Mem. ASME. 
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Hydraulics 


History of Hydraulics 


By Hunter Rouse and Simon Ince. Iowa 
Institute of Hydraulic Research, State Uni- 
versity of Iowa, Iowa City, Iowa, 1957. 
Cloth, 53/4, X 9 in., illus., references, index, 
xii and 269 pp., $5 


Reviewed by W. J. Rheingans' 


Tus is the story of hydraulics, from 
the efforts of primitive man to solve 
practical problems of water supply, trans- 
portation, flood control, and irrigation, 
to the latest developments in fluid me- 
chanics in the 20th century. The authors 
have succeeded in taking a subject which 
has the potentialities of a dull, historical 
collection of facts, names, and dates, and 
have presented ic in such an interesting 
manner that the reader will be loathe 
to lay the book aside, particularly 
during its early chapters. The reviewer 
found that it has the attraction of a 
thriller or mystery novel in this respect 

Hydraulics is, of course, a_ tre- 
mendously large subject, and the authors 
have shown how some of the very earliest 
engineering talent was applied to its 
phenomena and the solution of some of 
its problems, both practical and theoreti- 
cal. It was interesting to note that some 
of the practices of ancient days are still 
existent today. Take, for example, the 
ancient Roman method of metering 
water. The consumer did not pay for the 
amount of water which he actually used, 
but paid a flat rate for the lease of a cer- 
tain discharge, which in turn was based 
upon the size of the distributing pipe. 
Compare this with the many cities that 
still supply unmetered water at a flat rate 
although the refinement of valves and 
stopcocks has been added. 

The history starts with the use of 
water boilers, pumps, flood control, and 
irrigation in ancient Egypt, Archimedes’ 
concepts of buoyance and flotation, and 
the Roman water supply. It continues 
with the start of mechanics in the middle 

' Manager, ren department, Allis- 


Chalmers Manufacturing Company, Milwau- 
kee, Wis. Mem. ASME. 
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ages, Leonardo da Vinci's principles of 
experimental designs, the introduction 
of methods and instruments for measur- 
ing velocities and flows, such as the wier, 
pitot, and venturi, as well as the parallel 
advancement in the theoretical solution 
of hydraulic phenomena. It ends with a 
review of present-day fluid mechanics and 
an appraisal of the science as it now 
stands. The book is definitely not a text- 
book, but no other text presents to the 
student of hydraulics and fluid mechanics 
a better concept of the fundamental prob- 
lems and formula. 

One thing the authors failed to do was 
to show the effect of the development of 
hydraulics on political history. It is 
quite certain that stream control, irriga- 
tion and water supply, their develop- 
ment and improvement, must have been 
a deciding factor in the destinies of many 
of our ancient civilizations. The de- 
velopment of hydraulic power in recent 
centuries has also had a direct influence 
on the growth and standard of living of 
many countries, the prime example being 
the United States. However, it is true 
that a study of this sort is in itself of 
sufficient scope to warrant separate treat- 
ment. 

It is surprising that a clearcut funda- 
mental formula for a free falling body, 
namely, V = V 2gh, which is the basis of 
hydraulic power, was not accepted in its 
final form until the 18th century. 
However, this is probably not so 
strange, considering that, as late as the 
year 1900, William Kent, author of 
“Kent's Mechanical Engineer's Pocket 
Book"’ severely criticized the pitot tube 
formula V = V 2gb. Among other 
things, Kent stated that, “V = V 2gh 
is a perfectly correct theoretical formula 
when the velocity is produced by the 
head, but it is incorrect when the head 
is produced by the velocity. The 
correct theoretical formula is V = V sh 
in this case.""? 

The authors have succeeded in bringing 


2 Transactions of the ASME, vol. 22, 1901, p. 
284. 
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alive, placing in their proper perspective, 
and giving meaning to such time honored 
and ancient names as Leonardo da Vinci, 
Galileo, Torricelli, Pascal, Newton, 
Bernoulli, Pitot, Euler, Chezy, Venturi, 
Coulomb, Froude, and Francis to name 
just a few. Previously these were just 
names to the reviewer, but after reading 
the book they have become endowed 
with distinct personalities 

In addition to presenting a 
written, interesting, and lively history 
of hydraulics, the authors have made it 
possible to use it as a reference book on 
both the chronological history of hy- 
draulics and the personal data of the lead- 
ers in this field. The value of the careful 
and detailed documentation of the per- 
sonal lives and scientific contributions of 
the leaders in hydraulics and related fields 
outweighs the resulting heavy going 
found in some parts of the book. 

The high lights of the history of 
hydraulics are indicated by the chapter 
titles: 


well- 


Practical Hydraulics in Early An- 
tiquity 

Greek Concepts of Fluid Behavior 

Roman Water Supply Systems 

Mechanics of the Middle Ages 

Naissance of the Experimental 
Method 

Post Renaissance Hydraulics 

17th Century Mathematics and Me- 
chanics 

The Advent of Hydrodynamics 

Experimental Hydraulics of the 18th 
Century 

Early 19th Century Advancements in 
Hydraulics 

Late 19th Century Advancements in 
Hydraulics 

Classical and Applied Hydrodynam- 
ics of the 19th Century 

Hydraulic Trends in the 20th Cen- 


tury 

The Rise of Fluid Mechanics 

An Appraisal of the Science at Mid- 
Century 


Of particular value for quick reference 
is the chronological table of the leaders 
in hydraulics and related fields starting 
with Archimedes in the third century, 
B.C., and ending with Freeman in the 
20th century. This table lists the names 
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of these leaders, their birth and death, 
and their major contributions to the sci- 
ence. The index of the subjects and the 
various men associated with the science 
is also well detailed. 

The authors are particularly well quali- 
fied to write a history on hydraulics. 
Hunter Rouse is professor of fluid 
mechanics, State University of Iowa and 
director of Iowa Institute of Hydraulic 
Research. He has had a broad and varied 
experience in many phases of hydraulics. 
He is the author of ‘‘Fluid Mechanics 
for Hydraulic Engineers,’’ ‘‘Elementary 
Mechanics of Fluids,’’ and ‘‘Basic Me- 
chanics of Fluids,’’ and has written nu- 
merous articles for technical journals. In 


BOOKS 
RECEIVED IN 
LIBRARY 


La Machine-Outil 

Tome 5. Usinage des Dentures et Filets. 
Edited by A. R. Métral. 1957, Dunod, Paris, 
France. 614 p., 74/2 X 11 in., bound. Fr. frcs. 
8800. Part of acomprchensive set on machine- 
shop practice, this volume provides a detailed- 
treatment of the theory and practice of gear- 
cutting. It contains extensive descriptions of 
machines and methods for generating, cutting, 
and testing of gear teeth with particular atten- 
tion to the control of tooth shape and surface 
quality. The volume also covers screw thread 
production including modern methods of roll- 
ing, chasing, grinding, etc. 


Les Mécanismes Hydrauliques 

By J. Faisandier. 1957, Dunod, Paris, France. 
210 p., 6 X 93/,in., bound. Fr. fres. 2200. A 
practical treatment of hydraulic power trans- 
mission devices. Chapter 1 covers general 
principles and the characteristics of the liquids 
used, The subsequent three chapters deal with 
the actual mechanisms: pump or other gen- 
erator; receiving devices—jacks, hydraulic 
motors, servos; intermediate and auxiliary 
equipment—accumulators, distributors, valves, 
piping, etc. Specific applications to airplane 
and machine-tool operations are demonstrated. 


Nonlinear Circuit Analysis 

Proceedings of the Symposium, New York, 
1956. Published 1957 by the Polytechnic 
Institute of Brooklyn, Brooklyn, N. Y. 
456 p., 6 X 9in., bound. $5. This is the sixth 
volume in the Symposia Series of the Micro- 
wave Research Institute of the Polytechnic 
Institute of Brooklyn and the second volume 
devoted to nonlinear network theory. The 
technical papers are grouped by sessions de- 
voted to recent progress in theory; circuit 
design; feedback systems; methods; and 
discontinuous systems 


Practical Automation 

By Lester R. Bittel and others. 1957, McGraw- 
Hill Book Company, Inc., New York, N. Y. 
376 p., 88/4 X 111/, in., bound. $7.50. A 
practical guide to the installation and use of 
plant automation. In addition to the general 
discussions of fundamentals and specific recom- 
mendations for planning, operation, and man- 
agement, over 150 actual cases, small and large, 
in existing plants, are described. The text 
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1952-1953 he gave the major part of his 
year as Fullbright Research Scholar at the 
University of Grenoble to the history 
project, taking advantage of the superb 
library facilities of the neighboring 
Laboratoire Dauphinois d’Hydraulique. 

Simon Ince studied under Hunter Rouse 
at Iowa in 1950 and prepared a history of 
hydraulics in 1951 and 1952 in part as a 
staff project at the Iowa Institute of 
Hydraulic Research. Simon Ince has 
considerable linguistic ability which was 
of great value in obtaining information 
from French, German, and Italian pub- 
lications of various kinds. 

The authors have expressed the key- 
note and justification of their book by 


material, profusely illustrated by photo- 
graphs and diagrams, covers handling, proc- 
essing, inspection, and maintenance opera- 
tions, control instrumentation, communica- 
tion systems, and computer applications. 


Practical R. F. Heating for the Wood Industry 

By J. Pound. 1957, Heywood & Company, 
Ltd., London, England. 198 p., 51/2 X 8/4 
in., bound. 30s. For the practical wood- 
worker, this book presents information on 
radio frequency (R.F.) heating as used with 
adhesives in joining wood to w There is 
extensive treatment of transverse, glucline, 
and stray field heating. In addition to the 
manufacture of plywood, there are applica- 
tions in furniture and boat-making. A cha 
ter on other heating methods rounds out the 
text. There is a glossary and a bibliography 
for those who wish more theory on this sub- 
ject. 


Précis de Magnétoscopie 

By E. A. W. Miiller, 1957, Dunod, Paris, 
France. 169 p., 61/4 X 91/2 in., paper. Fr. 
frcs. 1880. A French translation a work by 
a German authority on magnetic testing of 
steel (flaw detection). Chapter 1 on principles 
deals with the magnetic field and its produc- 
tion, the use of magnetic powders, and the 
sensitivity of the method. — 2 provides 
examples of applications to machine parts and 
welded joints, particularly some of the more 
difficult cases. The three subsequent chapters 
cover demagnetization, economic considera- 
tions, and literature references. 


Précis de Métallographie Appliquée 

By A. Roos. 1957, Dunod, Paris, France. 
381 p., 6 X 93/, in., bound. Fr. frcs., 4250. 
This ‘‘outline’’ of applied metallography be- 
gins with a general discussion of crystal struc- 
ture. The following chapter deals with micro- 
graphic examination and metal testing. The 
general characteristics of binary alloys are 
discussed, leading to a consideration of phase 
diagrams and particularly the iron-carbon 
diagram. The metallographic aspects of 
heat treatment precede two chapters on the 
metallography of carbon steels and cast iron. 
The book ends with a brief treatment of re- 
search methods in the field. 


Principles of Engineering Inspection 

By Geoffrey K. King and C. T. Butler. 
Cleaver-Hume Press, Ltd., London, Eng- 
land, 264 p., 53/4 X 84/4 in., bound. 25s. 
A concise, practical treatment of equipment 
and methods of test for inspection in manufac- 
turing, covering inspection of metallic and 
nonmetallic raw materials; forgings, casting, 


1957, 


quoting Gottfried Wilhelm von Leibniz 
(1646-1716) on historical research. 


“It is an extremely useful thing to 
have knowledge of the true origins 
of memorable discoveries, especially 
those that have been found, not by 
accident but by dint of meditation. 
It is not so much that thereby history 
may attribute to each man his own 
discoveries and others should be en- 
couraged to earn like commenda- 
tion, as that the art of making dis- 
coveries should be extended by con- 
sidering noteworthy examples of it.” 


The “History of Hydraulics’ is a must 
in the library of every person dealing 
with or interested in hydraulics or fluid 
mechanics. 


LIBRARY 
SERVICES 


ENGINEERING Societies Library books 
may be borrowed by mail by ASME 
Members for a small handling charge. 
The Library also prepares bibli- 
ographies, maintains search and 
translation services, and can supply a 
photoprint or a microfilm copy of any 
items in its collection. Address 
inquiries to Ralph H. Phelps, Direc- 
tor, Engineering Societies Library, 29 
West 39th Street, New York 18, N. Y. 


welds, and other types of primary production; 
machined components; and surface finish. 
The book also deals with the design and manu- 
facture of gages, statistical quality control, 
and setting up an inspection system. Line 
drawings illustrate the working of the many 
testing machines described. 


Probleme des Textilmaschinenbaves 

VDI Berichte, Vol. 22. 1957, Verein Deutscher 
Ingenieure Verlag, Diisseldorf, Germany. 126 
p-, 81/4 X 113/, in., paper. DM 24.20. A 
group of 17 papers on the construction of tex- 
tile machinery presented at a meeting of the 
VDI Textile Engineering Division. Following 
four introductory papers on general or his- 
torical aspects, the remainder are included in 
five sections: spinning and threadmaking; 
weaving and preparatory operations; textile 
finishing; knitting and cordage; garment 
work. 


Radioactivity and Nuclear Physics 

By James M. Cork. Third Edition, 1957. 
D. Van Nostrand Company, Inc., Princeton, 
N. J. 415 p., 51/2 X 83/4 in., bound. $7.75. 
Though prepared as a college text, this book 
may also serve as a useful handbook for work- 
ers in allied fields and a refresher for those 
reviewing present developments in the field. 
This edition brings discoveries in the nucleus 
ot the atom up to date and describes advances 
in the design of accelerators and detectors. It 
also reviews the well-established domains of 
modern nuclear theory, and touches upon the 
history of radioactivity, natural and induced. 
The brief sketches on applications of radio- 
activity run the gamut of fields of scientific 
endeavor. 
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THE ROUNDUP 


Fifty Manufacturers Exhibit at Third 
National Coated Abrasive Machinery Show 


Tue third National Coated Abrasive 
Machinery Show designed to keynote the 
growing importance of coated abrasives 
as a basic industrial tool, was held in 
Troy, N. Y., June 10 to 13. Several 
thousand industrial production men from 
all parts of the United States and six 
foreign countries viewed and tested 150 
new abrasive machines selected to demon- 
strate developments of the past two 
years. 

The Behr-Manning Company, a divi- 
sion of Norton Company, sponsored the 
show and acted as host to manufacturers 
who exhibited and to the machinery in- 
dustry, at its new million-dollar Product 
Engineering building. 

Production men representing all phases 
of the metalworking, woodworking, 
furniture, plastics, and other industries 
brought actual workpieces, using them 
to subject the new machines to compara- 


@eeaceae@ed@e@eses: 


tive testing of their grinding and polish- 
ing performance. Among the 3000 visi- 
tors were large groups of supervisory men 
from grinding and polishing departments 
of large automobile manufacturers, air- 
craft firms, and government arsenals. 

Among significant advances in ma- 
chine-tool design, particularly among 
machines whose weight is measured in 
tons, was a conspicuous ‘“‘beefing-up"’ of 
frames, bearings, and drive trains to 
keep pace with improvements in abrasive 
belts and with the increasing forces being 
exerted in heavy stock removal, descal 
ing, and similar work. More attention 
was paid also to flooding the work areas 
with coolants, and to more thorough 
filtration to remove grinding swarf and 
other contaminants from the coolant 
flow—a benefit where close tolerances 
must be held in producing low micro-in. 
finishes 


Engineering education and training 
among many important topics considered al. . . 


.. . First EUSEC Meeting in United States 


For the first time a conference of 
representatives of Engineering Societies 
of Western Europe and the United States 
(EUSEC) convened in the United States. 
The sixth conference of EUSEC was held 
in New York City, April 28—May 2, at the 
Hotel Roosevelt, with 45 delegates repre- 
senting 23 engineering socicties in 14 
countries attending 

Following several years of preliminary 
ground work the three British engineer- 
ing institutions in 1948 invited the presi- 
dents and secretaries of the national 
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engineering societies of Europe and the 
United States to meet together in London 
to determine ways in which their or- 
ganizations could co-operate in furthering 
the purposes of their organization. The 
meeting in October, 1948, was a success, 
and paved the way to a second meeting, 
again in London in September, 1949, at 
which a constitution and operating pro- 
cedure were agreed upon. Since then 
conferences have been held in The Hague 
(1951), Paris (1953), and Copenhagen 
(1955). 


1 A’ combination _ tilting 
table and tilting grinding 
head enables this tongue 


sander to perform on concave 
or convex contours. Contact 
wheels range in width from 
14 in. to 2 in., and may be 
yoked or yokeless. (Bush 
Mfg. Co.) 2 Extreme ac- 
curacy is obtained with a nar- 
row coated abrasive belt on 
the Heim die polisher, which 
grinds and polishes contact 
surfaces of round-core ex- 
trusion and draw dies. Grit 
lines are parallel with the line 
of draw. (Hartford Special 
Machinery Co.) 3 A 
powered chuck keeps con- 
toured work in contact with 
a coated abrasive belt formed 
by a shaped contact wheel. 
Substitution of a platen adapts 
the machine to flat surfaces. 
The chuck can be set to index 
automatically. (Divine Bros. 
Co.) 





In a warm welcome to the delegates 
attending the sixth conference, Louis R. 
Howson, ASCE President, said: *‘History 
has proved that engineering never has 
known boundaries. Our profession is 
such that our skills should not and, 
indeed, cannot be confined to one com- 
munity, state, or nation. Members of 
the five American societies which I 
represent here are today working all 
over the world. The same is true of the 
societies and councils you represent in 
European countries. If there were bounda- 
ries, we would not be meeting here to- 
day. In fact, there would be no EUSEC. 
I am sure you will find American engi- 
neers as enthusiastic and energetic about 
EUSEC as their visitors from abroad. I 
welcome you to the United States and to 
the Sixth General Assembly of EUSEC.”’ 
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4 On this heavy-duty centerless grinder, coated abrasive belts feed as well as grind the work. Traverse reversing 
eliminates returning long pieces to the infeed end of the machine, and powered fixtures drive rolls which aid in 
feeding heavy workpieces. (Production Machine Co.) 5 This machine polishes strip and tube stock longi- 
tudinally, indexing abrasive roll stock to a variable number of work points each of which is supported by a platen. 
Platens, pneumatically operated, oscillate parallel to work travel and, used in pairs, polish both sides of strip stock 


at feed speeds up to 50 fpm. (Kearsarge Engineering a a 6 This precision two-drum flat sander produces 
i Work is held accurately between powered feed rolls while 





close-tolerance work on wood, plastic, and metal. 


being ayegoee on anvil rolls which extend slightly above table bed. Maximum drum length available is 54 in. 


(Beach Mfg. Co.) 


Engineering Education and Training 


Engineering education and training 
have been given the most active attention 
by EUSEC since its inception. Three 
assemblies have devoted attention tothese 
important subjects. The Proceedings of 
the Third EUSEC Conference on Engi- 
neering Education held in Paris in Sep- 
tember of 1957 are in print with special 
appendixes covering practices in Bel- 
gium, the United States, and the United 
Kingdom. In the Proceedings are re- 
ports from and appraisals of the methods 
followed in the participating countries. 
The subjects covered include: (1) A glos- 
sary of terms used in engineering educa- 
tion and training, (2) general education 
before admission to the university, (3) 
selection for admission to the engineering 
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school, (4) education in the schools and 
universities, (5) postgraduate education 
and training, (6) practical training of the 
engineer, and (7) criteria for professional 
recognition. 


Other Topics Considered 


Other important topics given continu- 
ous consideration by EUSEC are: (1) 
abstracting and classifying engineering 
literature, (2) defining the terms ‘‘pro- 
fessional engineer’’ and ‘‘engineering 
technician,"’ (3) fostering and facilitating 
the exchange of lecturers, (4) establishing 
reciprocal arrangements for extending 
professional courtesies to society members 
of one country visiting the country of 
another society, and (5) reporting on the 
supply of and the demand for engineers 


so that they may be utilized to their 
fullest capacity. All these subjects were 
on the New York conference agenda 

At the New York Conference Ove 
Guldberg, retiring General Secretary of 
EUSEC and Secretary of Dansk Ingenior- 
forening, formally transferred the man- 
agement responsibilities of EUSEC to the 
U.S. A. societies. William H. Wisely, 
executive secretary of ASCE, was named 
General Secretary, and O. B. Schier, II, 
secretary of ASME, became Editor of the 
EUSEC Bulletin. 

Two European engineering societies 
were admitted to EUSEC: Ordem dos 
Engenheiros de Portugal and the In- 
stituto de Ingenieros Civiles de Espana, 
and the delegates from these societies 
were scated and participated in the 
deliberations of the conference. 
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Participants in the highly productive sixth EUSEC Conference, 
New York, N. Y., included representatives of 23 engineering 


C. E. Davies Honored 


At the closing dinner of the conference 
AIME President A. B. Kinzel summarized 
briefly the results of the conference and 
concluded with a series of toasts, each of 
which was followed by a response. Dr. 
Kinzel's final toast to ‘‘The Engineer” 
elicited a response by W. K. Brasher, 
secretary, Institution of Electrical Engi- 
neers (U. K.), who availed himself of the 
opportunity to award a testimonial gift 
and citation to C. E. Davies, who until 
recently was ASME Secretary, for his long 
and devoted service through EUSEC in 
the furtherance of international good 
will. Mr. Davies acknowledged this 
recognition with grace and deep sincerity. 


Conference Participants 


Participants in the New York confer- 
ence of EUSEC include the following: 

For Belgium, Société Royale Belge des 
Ingéniecurs et des Industriels, Edmond 
Hianne, Secretary; Denmark, Dansk 
Ingeniorforening, Axel Kristensen, Au- 
thorized Deputy, and Ove Guldberg, 
Secretary; Finland, Samarbetsdelega- 
tionen i Finland (Joint Committee 
representing Suomen Teknillinen Seura 
and Tekniska Foreningen i Finland), 
Aulis Junttila, President, and R. S. 
Halonen, Secretary; France, Société des 
Ingénieurs Civils de France, Georges 
Ville, Secretary; Germany, Verein 
Deutscher Ingenicure, H. Griinewald, 
Secretary; Holland, Koninklijk Instiruut 
van Ingenicurs, G. A. Tuyl Schuitemaker, 
President, and J. Ligthart, Secretary; 
Italy, Associazione Nacionale Ingegneri 
ed Architette Italiana, Andrea Ferrari- 
Toniolo, Secretary; Norway, Den Norske 
Ingeniorforening, Asbjorn Aass, Presi- 
dent, and A. Nagell, Secretary; Portugal, 
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Ordem dos Engenheiros, Jose Freire 
d’Andrade; Spain, Instituto de Ingenieros 
Civiles de Espana, José Vergara Doncel; 
Sweden, Svenska Teknologférening, John 
Faerden, President, Oskar Akerman, 
Secretary, and Sigvard Strandh, Special 
Deputy; Switzerland, Schweizerischer 
Ingenieur und Architekten Verein, Georg 
Gruner, President, and Pierre Soutter, 
Secretary; United Kingdom, The Institu- 
tion of Civil Engineers, Arthur Whitaker, 
President, and Alexander McDonald, 
Secretary; The Institution of Mechanical 
Engineers, George Nelson, President, and 
Brian G. Robbins, Secretary; Institution 
of Electrical Engineers, T. E. Goldup, 
President, and W. K. Brasher, Secretary; 
United States of America, American 
Society of Civil Engineers, Louis R. How- 
son, President, and W. H. Wisely, Secre- 
tary; American Institute of Mining, 
Metallurgical and Petroleum Engineers, 
A. B. Kinsel, President, Joseph G. Gill- 
son, Authorized Deputy, and E. O. 
Kirkendall, Secretary; The American 
Society of Mechanical Engineers, J. N. 
Landis, President, and O. B. Schier, II, 
Secretary; American Institute of Elec- 
trical Engineers, W. J. Barrett, President, 
Robert H. Barclay, Authorized Deputy, 
N. S. Hibshman, Secretary, and J. J. 
Anderson, Assistant Secretary; American 
Institute of Chemical Engineers, George 
R. Holbrook, President, Stephen J 
Tyler, Authorized Deputy, and F. J. Van 
Antwerpen, Secretary; United Engineer- 
ing Trustees, Inc., W. J. Barrett, Presi- 
dent; Engineers’ Council for Professional 
Development (U.S.A.), chairman, Mor- 
ris D. Hooven, past-president, AIEE, and 
Chairman of U.S.A. Delegation to EU- 
SEC Conference on Education and Train- 
ing, Thorndike Saville; Engineers Joint 
Council (U.S.A.), Chairman, Enoch R 
Needles, past-president, ASCE; Chair- 





societies in 14 countries, a fine example of international co- 
operation. 


man of Committee on International Rela- 
tions, Gail Hathaway; and Secretary of 
Engineering Manpower Commission and 
Secretary to EUSEC Working Party on 
Supply and Demand, William T. Cava- 
naugh. 


Next EUSEC Conference 


Invitation to hold the next conference 
in Brussels from the Société Royale 
Belge des Ingénieurs et des Industriels 
was accepted for September of 1960 or 
April of 1961 with exact date to be deter- 
mined by the Advisory Committee which 
consists of Paul Bastien, Chairman; and 
William H. Wisely, Edmond Hianne, Ove 
Guldberg, A. Clifford Hartley, and H. 
Grunewald. 


Technical Paper Contest 

To stiMuLATE new ideas and to develop 
a top-quality program, the Annual Meet- 
ing Committee of the Standards Engineers 
Society is sponsoring a technical paper 
contest in conjunction with the society's 
annual meeting to be held September 
22-24. An award of $50 will be pre- 
sented to the author of the winning paper 
and it will be published later in Stand- 
ards Engineering 

Rules for the contest are: 


1 Papers must be concerned with some 
aspect of standardization, and should 
preferably be related to the theme of the 
meeting—'‘Standardization—A Must for 
the Space Age.” 
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2 Papers should be 1600-2400 words 
in length. 

3 Papers will be judged by the 
Awards Committee on the basis of con- 
tent and originality. 

4 The contest is open to anyone en- 
gaged in or interested in standards en- 
gineering. 

5 In order to be considered, papers 
must be typed on one side of 8'/2 X 11-in 
paper, double spaced, submitted in quad- 
ruplicate, and postmarked not later than 
Aug. 1, 1958. They should be sent to Mr 
E. D. Clark, 7th Standard Pressed Steel 
Company, Jenkintown, Pa 


Heat-Transfer Laboratory 


Tue Heat Transfer Laboratory of the 
Mechanical Engineering Department, 
University of Minnesota, announces a 
special course in Heat Transfer to be 
given from Aug. 7-15, 1958. The pro- 
gram will emphasize modern develop- 
ments in heat transfer and is aimed at 
engineers and scientists working in the 
aircraft or missile field or in the nuclear 
power field. Such topics as Mass Trans- 
fer Cooling, Heat Transfer at High Alti- 


tudes, Radiation Properties of Gases at 
High Temperatures, Reactor Heat Trans- 
fer, Two-Phase Flow, and Boiling will be 
covered. Tuition for the course will be 
$180 and the enrollment is limited. In- 
formation may be obtained by writing to 
Dr. James P. Hartnett, Mechanical Engi- 
neering, University of Minnesota. 


New Officers. W.T. ALEXANDER, Mem. 
ASME, dean of engineering, North- 
eastern University, Boston, Mass., has 
been elected president of the American 
Society for Engineering Education. 
Others clected to principal offices were: 
C. L. Ecxet, Mem. ASME, dean of engi- 
neering, University of Colorado, vice- 
president in charge of regional activities 
in the western states; E. C. Easton, dean 
of engineering, Rutgers University, New 
Brunswick, N. J., vice-president in 
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charge of instructional divisions; JOHN 
GammMeELL, Affiliate ASME, Allis-Chal- 
mers Manufacturing Company, Milwau- 
kee, Wis., treasurer 


Detiev W. Bronx, Hon. Mem. ASME, 
was re-elected to a four-year term, his 
third, as president of the National 
Academy of Sciences. He also heads the 
Rockefeller Institute. 


H. S. Kinpwer, Pittsburgh, Pa., has 
assumed direction of educational services 
on the national headquarters staff of the 
Instrument Society of America. He has 
until now been director of technical pro- 
grams. 


Campus Data. J. R. RaGazzini has 
been appointed dean of the college of 
engineering, New York University, New 
York, N. Y. Dr. Ragazzini who, is now 
chairman of the electrical engineering 
department at Columbia University, will 
assume his new duties on July 1, 1958. 


Lewis D. Conta, Mem. ASME, pro- 
fessor of mechanical engineering and 
chairman of the Division of Engineer- 
ing since 1950, has been named acting 


New York City Officials Admire New United Engineer- 
ing Center. The Greater New York Business Campaign 
for the new $10-million United Engineering Center got un- 
der way at a luncheon at the Waidorf-Astoria Hotel in May. 
City officials saluting the profession of engineering and 
warmly endorsing the campaign to fund construction of the 
new national headquarters included Mayor Robert F. Wagner, 
Commissioner Richard C. Patterson of the Department of 
Commerce and Public Events, and President of the City Coun- 
cil Abe Stark. Shown with model of the new Center are, /eft 
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to right, John J. Theobold, Deputy Mayor; Commissioner Pat- 
terson; William H. Byrne, Chairman of the Greater New York 
Business Campaign; Mayor Wagner; Abe Stark; and C. F. 
Preusse, City Administrator. Mr. Byrne announced that 
major industrial corporations have contributed $3,079,200 
since the industry drive opened last November, and with $2 
million available from existing resource, the campaign has 
reached the half-way mark. The Founder Societies are asked 
to contribute according to membership; ASME’s quota is 
$800,000. 
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ASME Members Meet in Tokyo. 


Hatachi, Ltd., Tokyo, Japan. 


R. H. Bacon, Jeft, Mem. ASME, Bacon’s Clipping 
Bureau, Chicago, IIL, discusses the problems of Japanese industry with Tsutomu 
Arai, Mem. ASME, assistant director and manager, technical control department, 


Mr. Bacon is presently on an air trip around the 


world. During his visit in Japan he had an opportunity to appraise Japanese in- 
dustry and engineering industrialists’ contributions toward the building of a new 


Japan. 


dean of the new College of Engineer- 
ing of the University of Rochester. The 
appointment is effective as of Sept. 1, 
1958, when the present Division of En- 
gineering becomes the College of En- 
gineering. 


Retirement. Senator Rarpx E. Fian- 
DERs, past-president and Hon. Mem. 
ASME, announced that he would not 
seck re-election as Republican Senator 
from Vermont. The Senator announced 
that he looked forward ‘‘to many things 
to do and see in the years to come.”’ 





Statistical Summer Seminar 


Tue ninth session of the Statistical 
Summer Seminar will be held July 28- 
Aug. 8, 1958, at the M.I.T. Endicott 
House, Dedham, Mass. This ONR- 
sponsored seminar is a private, nonprofit 
organization dedicated to exploring new 
areas of application in statistics. 

‘Tolerance Management"’ will be the 
subject of the July 28 to August 1 session. 
‘Design of Industrial Experiments’ will 
be discussed at a second session from 
August 4-8. 

Familiarity through study and work in 
96 


JULY 1958 





these statistical fields or professional 
competence in the field of application is 
assumed. 

Further information may be obtained 
from Irving Weiss, Bell Telephone Labo- 
ratories, North Andover, Mass. 






MEETINGS 
OF OTHER 
SOCIETIES 








July 28-Aug. 1 
Technical Association of the Pulp and Paper 
Industry, 13th engineering conference, Mult- 
nomah Hotel, Portland, Ore. 


Aug. 10-16 
National Academy of Sciences-National Re- 
search Council and the Radiation Research 
Institute, international congress of radiation 
research, Burlington, Vt. 


Aug. 11-14 
Society of Automotive Engineers, national 


West Coast meeting, Ambassador Hotel, Los 
Angeles, Calif. 


Sept. 1-9 
International Association for Analog Compu- 
tation, second meeting, Strasbourg, France. 


Sept. 16-20 
Société des Radioélectriciens, 
conference on nuclear electronics, UNESCO 
House, Paris, France. 
(For ASME Coming Events, see page 105) 


international 
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Films in Industry 


A new 400-ft sound film of interest to 
those using motion pictures in business 
or education is available on loan from 
all Bell & Howell audio-visual dealers. 

“Ideas and Film"’ is a color feature 
illustrating the various industrial ap- 
plications of motion pictures. In pro- 
ducing this film, actual examples of the 
use of telephoto, microscopic, time-lapse, 
and high-speed cinematography were 
used. Included are unusually interesting 
sequences showing the shattering of a 
lamp bulb in slow motion, the action of a 
guided missile from launching to landing, 
the testing of a new automobile model, 
and an_ industrial time-and-motion 
analysis. 

In addition to being available on loan 
from Bell & Howell audio-visual dealers, 
prints of the films may be purchased 
direct from the producing studios. The 
film is obtainable at $79.95 per print, 
color and sound, from Tele-Cine Film 
Studios, 100 South Northwest Highway, 
Park Ridge, Ill. 


Lubricating Grease 


‘*Grease, the Magic Film," is the title 
of a comprehensive new movie just re- 
leased to members of the National Lubri- 
cating Grease Institute. Designed by 
NLGI as a training aid for the industry, 
the 25-min color film in 16-mm sound will 
also be employed as a public-relations 
medium, for it stresses the need for proper 
lubrication in a series of filmed situations 
ranging from amphibious landing craft 
and airplanes to farm and road-construc- 
tion equipment. 

Hot or cold, high or low, wet or dry— 
whatever the conditions, there is a 
lubricating grease designed to do the 
job to provide that “‘magic film’’ so 
necessary for long life and low mainte- 
nance of moving parts, as shown in 
dynamic fashion throughout the movie. 

Sustained in part by NLGI, it is a serv- 
ice for members of the Institute, and once 
initial distribution through these pur- 
chasers has been established, ‘“Grease, the 
Magic Film,"’ will be available at a nomi- 
nal extra charge tononmembers. Special 
prints adaptable for foreign language nar- 
ration can also be obtained. Information 
about the film may be obtained from the 
National Lubricating Grease Institute, 
4638 J. C. Nichols Parkway, Kansas City 
12, Mo. 
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History of Technology to Be Assessed by New Society 


In AN effort to assess the impact of 
technology on society, a group of in- 
terested scholars have joined to form the 
Society for the History of Technology. 
The Society will sponsor meetings at 
which various aspects of technological 
history will be investigated and will pub- 
lish a quarterly journal, Technology and 
Culture, devoted to the study of the de- 
velopment of technology and its rela- 
tions with society and culture 


Executive Committee 


The Executive Committee of the newly 
formed society consists of: Chairman, 
Melvin Kranzberg, Case Institute of 
Technology; Carl W. Condit, North- 
western University; Howard Mumford 
Jones, Harvard University; Edward 
Lurie, University of Michigan; Robert 
Multhauf, Smithsonian Institution; Wil- 
liam Fielding Ogburn, University of 
Chicago; Stanley Pargellis, Newberry 
Library; John B. Rae, Massachusetts 
Institute of Technology; Richard Shry- 
ock, The Johns Hopkins University; 
Lynn White, Jr., Mills College 


Advisory Council 


The Advisory Council is also in the 
process of formation and includes among 
its members: Robert Burlingame, West 
Redding, Connecticut; Leonard Car- 
michael, Smithsonian Institution; Charles 
W. Cole, Amherst College; Peter F. 
Drucker, New York University; George 
A. Gullette, North Carolina State Col- 
lege; Morrell Heald, Case Institute of 
Technology; Thomas B. Hughes, Wash- 
ington and Lee University; Richard S 
Kirby, Yale University; John A. Kou- 
wenhoven, Barnard College; Thomas S 
Kuhn, University of California; Philippe 
Le Corbeiller, Harvard University; Bert 
James Loewenberg, Sarah Lawrence Col- 
lege; Lenox R. Lohr, Museum of Science 
and Industry; Hugo A. Meier, Carnegie 
Institute of Technology; Theodore B. 
Merrill, Jr., Business Week; Robert K. 
Merton, Columbia University; Lewis 
Mumford, Amenia, New York; John U. 
Nef, University of Chicago; John W. 
Oliver, University of Pittsburgh; Derek 
J. Price, Institute for Advanced Study, 
Princeton, N. J.; David Riesman, Uni- 
versity of Chicago; Robert E. Schofield, 
University of Kansas; Warren C. Sco- 
ville, University of California at Los 
Angeles; Thomas M. Smith, United 
States Air Force; Robert S. Woodbury, 
Massachusetts Institute of Technology. 

Among the recent additions to the 
Advisory Council are Honorable Ralph E. 
Flanders, past-president and Hon. Mem. 
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ASME, United States Senate; Elting E 
Morison, Massachusetts Institute of 
Technology; Duane H. D. Roller, 
University of Oklahoma; Abbott Payson 
Usher, Salem, Massachusetts; David B. 
Stout, State University of lowa; Mervin 
J. Kelly, Bell Telephone Laboratories, 
Inc 

As its first program, the society will 
co-sponsor the meeting of the Human- 
istic-Social the American 
Society for Engineering Education, to be 
held at the University of California, 
Berkeley, on June 16-17. The program 
is as follows: 

June 16: The Role of the Technical 
Museum in Engineering Education, by 
Robert Multhauf, head curator, Science 
Technology, Smithsonian _ Insti- 


Division of 


and 
tution 

Engineering Concepts in the Develop- 
ment of Thermodynamics, by T. S. Kuhn, 
University of California 

June 17: Relations of Science, Tech- 
nology, and Art in Nineteenth Century 
Building, by C. W. Condit, Northwestern 
University 

Technology and Cultural Values in 
American History, by Edward Lurie, 
University of Michigan 


Publication Plans 

The Society expects to begin publica- 
tion of Technology and Culture in the 
Fall of 1959. Applications for charter 
membership ($10) in the Society for the 
History of Technology should be sent to 
Prof. Melvin Kranzberg, Room 315, 
Main Building, Case Institute of Tech- 
nology, Cleveland 6, Ohio 


How Long Is Time? 
Science Wants to Know 


ExpeRIMENTs capable of bringing a new 
degree of accuracy to man’s concepts of 
time and the nature of the universe were 
described at a meeting in Asbury Park, 
N. J., May 6-8. 

One line of research, which soon will 
be in progress at a number of labora- 
tories, might help to determine whether 
the universe had a beginning, and there- 
fore will have an end. 

Other experiments described point to 
ways of dealing with some aspects of 
Einstein's theories of relativity that still 
have not been entirely proven. 

The possible lines of research were 
reviewed by Charles M. Townes, a 


physicist of Columbia University. He 
spoke at the Berkeley-Carteret Hotel 
at a final session of the twelfth annual 
electronics symposium sponsored by the 
Army Signal Engineering Laboratories 
at Fort Monmouth. 

The three-day meeting, which ended 
May 8, had been attended by scientists 
from this country and abroad who 
specialize in research concerned with 
highly precise measurements of time 
and of radiation frequencies. 


Satellite Tests Cited 


Dr. Townes noted that the group of 
experiments he described had become 
possible only with the development of 
“atomic clocks’ that permit time 
Measurements to accuracies better than 
one part in a billion. Some of the 
experiments also would require the use 
of earth satellites 

The widely held view that the universe 
began in a giant primordial explosion 
6,000,000,000 years ago or more is based 
on experiments that seem to show the 
universe is expanding. Evidence for 
this is the so-called red shift—an apparent 
distortion of the spectrum of light from 
very distant stars, which indicates that 
the source of light is moving rapidly 
away from us 

An alternative explanation for this 
shift is that the light is billions of years 
old and that the atomic constants by 
which such things are measured on earth 
have changed during the interval. If 
this is true, the universe might not be 
expanding and therefore might not have 
been ‘‘born”’ in a single cataclysm. 


Behavior of Time 

Ir may be possible to prove or disprove 
the second hypothesis by a comparison 
of a gravitational constant, the rotation 
of the moon, with atomic constants now 
available to modern physics. Such an 
experiment would take about five years, 
Dr. Townes estimated. 

A project along these lines has been 
undertaken jointly, he noted, by Britain's 
National Physical Laboratory and the 
United States Naval Observatory. It 
will soon be tried at several other labora- 
tories. 

In an experiment requiring an earth 
satellite it might be possible to examine 
the behavior of time in a gravitational 
field by comparing a highly precise time- 
measuring device on earth with one high 
above earth, where gravitational effects 
would be different. Such a gravitational 
effect on time is a fundamental result of 
the General Relativity Theory, but has 
not been clearly tested, the speaker 
pointed out. 
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THE ASME NEWS 


The program, both technical and social, is shaping up for a big event... 


. . . THE 1958 ASME PETROLEUM CONFERENCE 


Mite-H1GH Denver, Colo., gateway to 
the Rocky Mountains, marks the scene 
for the 1958 Conference, Petroleum 
Division of The American Society of 
Mechanical Engineers. The conference 
opens with registration September 21 in 
the Cosmopolitan Hotel. It closes 
Wednesday afternoon, September 24. 


Denver, Hub of Oil Operations 


Denver was chosen as the 1958 confer- 
ence site because it is the hub of vast oil 
operations in the Rocky Mountain em- 
pire. In Colorado alone in the last ten 
years, annual well completions have 
risen 300 per cent. In 1947, only 209 
wells were completed. But in 1957, 855 
were completed. These 855 wells in- 
clude 540 wildcat wells drilled in 39 
counties. In the Denver Metropolitan 
area are five refineries with a combined 
capacity of 32,450 bbl per day. 

The Cosmopolitan Hotel is Denver's 
largest with 425 rooms. It is located 
on the main North-South thoroughfare. 
Many of the rooms are air-conditioned. 
Most feature television. All give an 
impressive view of bustling downtown 
Denver. The Rocky Mountains form an 
impressive western sky line. A motor 
lobby with its own entrance and adjoin- 
ing parking areas provide welcome con- 
venience for motoring guests. 

All meeting rooms at the Cosmopolli- 
tan are conveniently located on the mez- 
zanine, with two exceptions—the Silver 
Glade and Board rooms 

Conference attendees can make 
rangements at the hotel for tours of Den- 
ver and the surrounding area, including 
the Denver mountain parks. 


ar- 


Technical Sessions 


The four-day Petroleum Division con- 
ference will feature about 45 technical 
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papers and several panel discussions. 
Papers will cover the mechanical-engi- 
neering aspects and latest developments 
for pipelining, drilling, production, re- 
fining, and petrochemical manufacture. 
The Drilling-Production Committee 
plans to hold about six sessions and a 
panel discussion. Papers will give the 
latest developments in pumps and pipe- 
handling equipment. Others will explain 
what is going on in drilling and produc- 
tion research. A joint panel with the 
Transportation Committee will discuss 
production and pipeline requirements for 
automatic custody transfer of oil and legal 
problems facing users of LACT units. 


Reports on plastic packings, turbo- 
drills, and tubing calipers are among the 
papers planned by the Manufacturers 
Committee. The Materials Committee 
expects to present seven papers. These 
will include data on high-strength ce- 
ramic materials and their value to the 
petroleum industry, paints to protect 
equipment from salt-water corrosion, and 
the results of recent studies on pipeline 
welding and on the chemical and physical 
properties of line pipe 

The Transportation Committee plans 
ten papers and the joint panel on auto- 
matic custody transfer with the drilling- 
production committee. They also plana 


Frank Campbell, /eft, and R. C. Hadley are busy mapping plans for 1958 ASME 
Petroleum Conference to be held at the Cosmopolitan Hotel, Denver, Colo., Septem- 


ber 21-24. 


Mr. Campbell, Colorado School of Mines, is vice-chairman an 


Mr. 


Hadley, Stearns-Roger Manufacturing Company, is chairman of the Denver General 
Arrangements Committee. 
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symposium on ways in which computers 
are being used by oil and gas pipeline 
companies. They will also go into the 
engineering required for a 56-in-diam gas 
pipeline, the value of torque control on 
engine-driven gas compressors, how to 
control pipe stress in underwater pipe- 
lines, new developments in pipe connec- 
tions, and recent developments in oil 
metering 

The Refining, Gas Products, and Petro- 
chemical Committee plans 12 papers 
They also plan three panel discussions 
These will go into the ASME Pressure 
Vessel and Piping Codes, and the design 
and use of field compressors. Papers will 
go into the design of pressure vessels, 
procurement, evaluation, and develop- 
ment of engineers, and how to use brain- 
storming to promote creative thinking 

A symposium will also discuss the 
applications and design of plastic pipe in 
refineries and petrochemical! plants 


Registration Is a Snap 


Convenient registrations are planned 


for conference attendees. The registra- 
tion desk will be open on Sunday, Septem- 
ber 21, from 3:00 to 7:00p.m. Thenon 
Monday three registration lines will be 
operating. One will be for those regis- 
tering in advance. They can pick up 
tickets and mame tags conveniently. 
Two other lines will allow those not 
registering in advance to do so with the 
least possible inconvenience. 

A variety of entertainment is planned. 
Sunday evening the film, ‘‘One Mile 
Closer to Heaven,’’ sponsored by the 
Denver Chamber of Commerce, will be 
shown. This is an outstanding film 
about Denver. On Monday at a noon 
luncheon, a representative of the Denver 
Mayor's office will formally welcome 
registrants to the city. Then on Tues- 
day evening at a banquet, Edward Bar- 
clay Wilcox, an authority on Russian 
communism, will speak on communism’s 
threat to the oil supply in the Middle 
East. During the social hour and ban- 
quet, dinner music will be provided by 
one of Colorado’s prominent musicians, 
Leonard Baylinson. 


ASME-AIChE Heat Transfer Conference and Exhibit 
to Be Held in Chicago, August 18—21 


Tue second national Heat Transfer 
Conference and Exhibit, sponsored jointly 
by The American Society of Mechanical 
Engineers and the American Institute of 
Chemical Engineers, will be held Aug. 
18-21, 1958, at the Edgewater Beach 
Hotel, Chicago, III. 

The technical program for the three- 
day conference on the theoretical and 
practical aspects of heat transfer will be 
presented at 12 sessions and includes 48 
papers by some of the leading authorities 
in the field. The papers will be pre- 
printed and will be part of the registra- 
tion fee of $15 to members of either so- 
ciety or $25tononmembers. The exhibit 
will include the latest heat-transfer 
equipment, media, and ancillaries. 

The tentative technical program is as 
follows: 


» MONDAY, AUGUST 18 


Session 1 9:30 a.m. 
The Design of Heating Coils for Storage Tanks, 
by D. Stuhlberg 

The Pressure Drop of Condensing Steam in 
Horizontal Pipes, by R. J. Dunn and D. Stuhiberg 
Heat-Exchanger Maintenance as Influenced by 
Design and Economic Factors, by G. T. Atkins 
and \V. O. Felps 

Production Heat-Transfer Problems Solved by 
Gas, by C. P. Mann 


Session 2 9:30 a.m. 
Heat and Mass Transfer From a Rotating Disk, 
by F. Kreith, J. H. Taylor, and J. P. Chong 
Transient Heat Conduction in Elliptical Plates 
and Cylinders, by E. 7. Kirkpatrick and W. F 
Stokey 
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Transient Heat Conduction in Annular Fins of 
Uniform Thickness, by A. J. Chapman 

The Radial Heat Flux, by S. W. Churchill and 
R. E. Balzhiser 

A Note on Latent Heat in Digital Computer 
Calculations, by G. M. Dusinberre 


Session 3 2:30 p.m. 
Heat Transfer and Pressure Drop of Air in Forced 
Convection Across Triangular Pitch Banks of 
Finned Tubes, by D. J. Ward and E. H. Young 
Engineering Method for Determining a Design En- 
velope for Air-to-Air Cross-Flow Heat Exchanger, 
by W. T. Shatzer 

Optimum Air-Fin Cooler Design, by D. QO. Kern 
Calculation of Transients in a Cross-Flow Heat 
Exchanger, by G. M. Dusinberre 

Russian Vocabulary for Heat Transfer Literature, 
by (Mrs.) F. F. Buckland 


Session 4 2:30 p.m. 
Film Coefficients for Heat Transfer to Liquid 
Drops, by E. R. Elzinga, Jr., and J. T. Banchero 
A Correlation of Rotary Drum Cooler-Flaker Heat 
Transfer, by K. L. Mai 

Numerical and Machine Solutions of Transient 
Heat-Conduction Problems Involving Melting or 
Freezing, Part 1, by W. D. Murray and F. Landis 
Experimental Forced Convection Heat Transfer 
With Adiabatic Walls and Internal-Heat Genera- 
tion in a Liquid Metal, by G. L. Muller 
Heat-Transfer Coefficients Observed in Small 
Sodium Exchangers, by S.C. Hyman 


> TUESDAY, AUGUST 19 
Session 5 9:30 a.m. 


Heat Transfer and Fluid Friction During Flow 
Across Banks of Tubes-VII-—-Fluid Bypassing 
Between Tube Bundle and Shell, by O. P 
Bergelin, K. J. Bell, and M. D. Leighton 

Local Shell-Side Heat-Transfer Coefficients in 
the Vicinity of Segmental Baffles in Tubular Heat 
Exchangers, by M. S. Gurushankariah and J. G 
Knudsen 

Description and Experimental Results of Two 
Regenerative Heat Exchangers, by E. K. Dabora, 
as. z Moyle, R. Phillips, J. A. Nicholls, and P. L. 
Jacrson 


Two-Phase Pressure Drop for Horizontal Cross- 
flow Through Tube Banks, by /. E. Diehl and 
C. H. Unruh 


Session 6 9:30 a.m. 
Radiant Heat Transfer in Sheet Annealing Fur- 
naces, by H. T. Bates and T. Utsumi 

Radiative and Conductive Heat Transfer in a 
Quiescent Gas-Solid Bed of Particles; Theory 
and Experiment, by F. B. Hilland R. H. Wilhelm 
Heat and Mass-Transfer Coefficients for the Sys- 
tem Air-Water, by W. S. Stewart and R. I 

Huntington 

Emissivity Measurements of Industrial Surfaces 
Due to Thermal Radiation, by U4. V f 


Session 7 2:30 p.m. 
The Prediction of Surface Temperatures at 
Incipient Boiling, by S. G. Bankoff 

Design of High Velocity Forced Circulation Re- 
boilers for Fouling Service, by W. A. Chantry and 
D. M. Church 

Generalized Correlation of Boiling Heat Transfer, 
by S. Levy 

Heat Transfer to a Boiling Liquid: Mechanism 
and Correlation, by K. Forester and R. Grief 

Heat Transfer to Boiling Freon in a Vertical Tube, 
by H. L. Foltz and R. G. Murray 


Session 8 2:30 p.m. 
Heat Transfer in a Vacuum-Tube Amplifier, by 
M. Goldberg 

The Use of Steady-State Electrical Network 
Analysis in Solving Heat-Flow Problems, by 
A. D. Kraus 

The Effectiveness of a Transistor Cap as a Heat 
Dissipator, by A. D. Kraus 

Natural Convection in Horizontal Liquid Layers, 
by I. E. Schmidt and P. L. Silveston 


> WEDNESDAY, AUGUST 20 


Session 9 9:30 a.m. 
Bubble Growth Rates in Highly Subcooled 
Nucleate Boiling, by S. G. Bankoff and R. D 
Mikesell 

Active Sites for Nucleate Boiling, by H. B. Clark 
P. S. Strenge, and ’. Westwater 

Void Volumes in Subcooled Boiling Systems, by 
P. Griffith, J. A. Clark, and W. M. Rohsenou 
Nucleate Boiling—A Correlation, by C. H 
Gilmour 


Session 10 9:30 a.m. 
The Effects of Superimposed Forced and Free 
Convection in Horizontal and Vertical Rectangular 
Ducts, by M. Altman and F. W. Staub 

Heat Transfer From Isothermal Flat Plates--An 
Extension of Pohihausen’s Solution to Low and 
High Prandt! Number Fluids, by F. D. Fisher and 
J. G. Knudsen 

Free Convection, Forced Convection, and Acoustic 
Vibrations in a Constant Temperature Vertical 
Tube, by 7. W. Jackson, W. B. Harrison, and 
W.C. Boteler 

Transient Heat Transfer for Forced Convection 
in the Thermal Entrance Region of Flat Ducts, by 
R. Siegel and E. M. Sparrow 

The Effect of Natural Convection Upon Heat 
Transfer at High Reynolds Numbers, by H. 7 

Bates and A. I. Munaim 


2:30 p.m. 
D. QO 


Session 11 
Mechanically Aided Heat Transfer, by 
Kern and H. J. Karakas 

Heat-Transfer Aspects of Concentrated Milk ina 
Falling Film Evaporator, by J Keville 

A Preliminary Study of Boiling Burnout 
Fluxes for Water in Vortex Flow, by 
Gambill and N. D. Greene 
Performance of Vaporizers 
Data, by C. H. Gilmour 


Heat 
i. 


u 
Analysis of Plan 


2:30 p.m. 


Within Horizontal 
Deans, and O. K 


Session 12 

Condensing Heat Transfer 
Tubes, by W. W. Akers, H. A 
Crosser 

Forced Convection, Local Boiling Heat Tranfer in 
Narrow Annuli, by L. Bernath and W. Begell 
Methods of Improving Heat Transfer in Evapora- 
tors of Small Thermocompression Sea-Water 
Stills, by J. A. Eibling and D. L. Hyatt 

Heat Transfer to Water in Thin Rectangular 
Channels, by S. Levy, R. A. Fuller, and R. O 
Niemi 


JULY 1958 / 99 








Technical Sessions and Inspection Trips Mark 
Pattern of Thirtieth Annual Conference in Philadelphia 


OIL AND GAS POWER CONFERENCE 








More than 400 attended the thir- 
tieth annual Conference and Exhibit 
of the Oil and Gas Power Division of 
The American Society of Mechanical 
Engineers which was held in Philadel- 
phia, Pa., May 12-15, 1958. The 
schedule of events included a broad 
technical program, inspection trips to a 
refinery and a gas-turbine production 
plant, and a Philadelphia Section party. 
The four-day program was highlighted 
by panel discussions and the OGP Con- 
ference banquet and luncheon stamped 
the proceedings first-rate. 


Luncheon and Banquet 

Welcome remarks were delivered at 
the luncheon on Monday by Arthur W. 
Weber, Vice-President of ASME Region 
III, and vice-president of engineering and 
manufacturing of the Corning Glass 
Works, Corning, N. Y. Keeton Arnett, 
executive vice-president, Greater Phila- 
delphia Chamber of Commerce, spoke 
of the merits of the Philadelphia area as 
a manufacturing and engineering center. 

L. M. Goldsmith, Fellow ASME, 
general manager of engineering and con- 
struction, The Atlantic Refining Com- 
pany, Philadelphia, Pa., served as toast- 
master and introduced the luncheon 
speaker, James Creese, Affiliate ASME, 
president of his alma mater, the Drexel 
Institute of Technology. 

President Creese commented that ‘‘any 
institution should be proud of the pro- 


gram you have arranged,’’ which not 
only affords an opportunity for the repre- 
sentatives of industrial concerns, re- 
search organizations, and academic in- 
stitutions to meet and discuss common 
problems, but ‘“‘indicates the areas in 
which future research will be done. One 


Power, and John A. Worthington, man- 
ager of the piston ring and seal depart- 
ment, Metal Products Division, Kop- 
pers Company, Inc., to the grade of 
Fellow was announced. 

OGP Citations were given to: B. P. 
Emerson, editor of Diesel Power, for his 
service on the Executive Committee and 
as Division secretary; Hewitt A. Gehres, 
executive vice-president, Cooper-Besse- 
mer Corporation, for his professional 
accomplishments including a variable- 
pitch propeller which he devised for 
use with diesels, work on fuel-injection 
systems, and pioneering work on the 
free-piston engine; James C. Barnaby, 
consulting engineer, Worthington Cor- 
poration, for his contributions to marine 


Some principal OGP figures are, /eft to right, Division Chairman E. L. Dahl- 


und, Mem. ASME; Toastmaster L. M. Goldsmith, Fellow ASME; 


Alfred J. 


Buchi of Winterthur, Switzerland, Life Mem. ASME; Alfred J. Buchi, Jr.; 
R. Tom Sawyer, Fellow ASME; and W. M. Kauffmann, Assoc. Mem. ASME. 


gets a little confused these days,"’ he 


stated, “‘in deciding on which side of 
the fence he belongs. The lines have 
been blurred between college or uni- 
versity and industry, but all are involved 
in the production of the greatest num- 
ber of qualified people for the critically 
important work of today.”’ 

‘Just to keep an academic atmosphere 
in this reappraisal of today’s needs,” 
Dr. Creese cited a few of the works that 
have had a formative influence on educa- 
tional policy. He also spoke of the 
recent comparisons that have been made 
with the more traditional approaches of 
the British, Scottish, and Scandinavian 
universities, pointing out the great con- 
tribution the latter have made through 
the Nobel prize with which they have 
begun a “‘creative approach to inter- 
national affairs." 

ASME Vice-President Arthur W. 
Weber was toastmaster at the Banquet. 
Louis L. Otto, Mem. ASME, and chair- 
man of the OGP committee on awards 
introduced the ASME members receiv- 
ing various honors. Election of Louis 
N. Rowley, Ir., executive editor of 


diesel applications, and efforts in the 
promotion of spark-ignition engines. 

The OGP Speaker's Award was pre- 
sented to J. D. Hines, Mem. ASME, chief 
research engineer, and Nelson Reed, 
designer of rotating machinery, the 
Cooper-Bessemer Corporation, for the 
best paper presented at last year’s con- 
ference, ‘“Turbocharger Development for 
Loop-Scavenged Two-Cycle Gas En- 
gines.”” 

All honors and awards were presented 
by ASME President James N. Landis, 
vice-president, Bechtel Corporation, who 
delivered a few remarks, limited in 
length in order not to take time from the 
Banquet Address. “‘The Oil and Gas 
Power Division,” he stated, “is a 
venerable and wise organization. We 
are doing a new thing in the ASME in 
swinging over from regional and general 
meetings to Division conferences. I say 
this is a new thing, but OGP started this 
30 years ago. You were 30 years ahead 
of the rest of the Society. You have 
been ahead and if your goal is to remain 
in the forefront of the Society, I am sure 
you will achieve it.”’ 
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A. G. Mumma, chief of the U. S. Navy 
Bureau of Ships delivered the Banquet 
Address on “‘The New Navy."’ Admiral 
Mumma stated that, in the interest of 
achieving and maintaining military su- 
periority, the Navy has pioneered many 
new technical developments All the 
military forces are specialists in trans 
portation of one kind or another. The 
Navy has specialized in bulk transporta- 
tion by ship, and 99 per cent of the cargo 
the oceans, he stated, 
way. Transportation 


that 
still travels that 
costs are a fraction of a cent a ton mile 
for bulk cargo such as oil or lumber, and 
range upward for other commodities to 
35, 40, or maybe 50 cents a ton mile for 
Into this transportation pic- 


traverses 


passengers 


nuclear power will have to be balanced 
against cost. Economics will govern 
which forms of power are applied to 
various uses. No means of transporta- 
tion has ever gone completely out of 
existence. Even the oxcart is still used 
where it remains economically competi- 
tive. 

In applying economics to the cost of 
transportation, protective and offensive 
missiles have high priority in spite of the 
fact that it costs hundreds and 
thousands of dollars a ton mile to carry 
them. This high cost, Admiral Mumma 
stated, guarantees that they will not be 
used for ‘‘brush fires’’ such as the recent 
war in Korea may have been. Thus 
economics enters into even the selection 


even 


tems,’ and ‘‘What Happens to Turbo- 
chargers."’ Design considerations were 
barred from both panels with emphasis 
placed on maintenance. 

Fuel-injection Systems. The discussion 
on fuel-injection systems was subdivided 
into: (#) symptoms and diagnosis, (4 
prevention, and (c) do-it-yourself. A 
basic disagreement between two of the 
representatives of manufacturers devel- 
oped at the start. One maintained that 
nozzles should be left alone until trouble 
develops, little being gained by taking 
them out and “‘looking at them.’’ The 
other advocated a periodic removal and 
cleaning. Following use of a TU-2 
solvent, careful polishing with a light 
crocus cloth avoiding scratching that 


Authors of papers on Navy diesel-engine development, /eft to right in left photo, Albert C. Cavileer; Anker K. Antonsen, Mem. 


ASME; J. H. Reinertson, Mem. ASME; and Session Chairman Dean A. 


President James N. Landis by L. L. Otto, in background, for Certification of promotion to Fellow grade. 
photo, Rear Admiral A. G. Mumma, Chief of the U. S. Navy Bureau of Ships. 


ture fall submarines, ships, and of course, 
Naval air transport 

There is a popular misconception, Ad- 
miral Mumma stated, that the surface 
of the ocean is no longer tenable. The 
Navy doesn't think so. It is no more 
true than stating that the surface of the 
land is untenable, and the mobility of 
sea forces makes the problem simpler 
there. The ability of submarines to 
travel far and fast under water is un- 
questioned, but the bulk of Naval trans- 
portation must be on the for 
economy reasons since costs jump 6 to 25 


surface 


times when surface operations are trans- 
ferred to submarines 

The Navy is continuing to develop 
new sources of power for its vessels 
If the current naval-construction bill is 
approved, 32 nuclear-powered ships will 
be built, building, or authorized. 
Nuclear power will be applied first to 
submarines where it conveys the most 
advantages in time between fuelings and 
surfacings required, plus the very potent 
ingredients of stealth and deceptiveness 
Even for a carrier, the ability to stay at 
sea is important, but this advantage of 


MECHANICAL ENGINEERING 


Horn. 


of weapons. Still we must not be de- 
fenseless even against the nibbling kind 
of war which is probably going to be 
“the pattern from now henceforward 
to nibble us to death in all the fringes 
and perimeters of the free world.’ 

The role of the New Navy is to be as 
modern as it is possible to be. The 
frontiers of science must be pushed out, 
whether they be nuclear power, missiles, 
or whatever new advance that could be 
of help. Research and development are 
extremely important and must be kept 
moving if we are to continue this fan- 
tastic story of progress that has made our 
Navy and our country so great. 


Technical Sessions 


Two panel discussions on maintenance 
problems, several papers on engine and 
component design, and diesel fuels, per- 
formance, and lubrication techniques, 
a method of charge stratification for 
spark-ignition engines, and a survey of 
free-piston-engine possibilities, were the 
principal technical session topics. 

The panel discussions were on the 
“Maintenance of Fuel-Injection Sys- 


Center photo, L. N. Rowley is presented to ASME 


Banquet speaker, right 


would permit build-up of ‘‘whiskers,"’ 
and the use of a copper-tipped music 
wire of 0.001 in. less in diameter than 
the orifice were advocated for cleaning. 

Inspection of orifices only 0.006 in. in 
diam is difficult, but a mirror-concen 
trating and reflecting device is available. 
Air or oil testing of the holes can also 


be applied. 
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Photos 1 and 2 show 
Koppers and Bendix booths at 

OGP Exhibit. 3. During tour of 
industrial gas-turbine department and 
development laboratory at Westinghouse 
Steam Division plant, E. J. Fogel, 
extreme right, manager, industrial gas- 
turbine manufacturing, tells OGP 
visitors about control center for test- 
ing 5000-kw gas turbines. Below: 

G. W. Ferguson, The Texas Company, 
Beacon, N. Y., points out a huge 
industrial gas-turbine rotor to 

Robert Cramer, Jr., of Nordberg 
Manufacturing Company, 
Milwaukee, Wis. 


















Lapping of the nozzle seat was recom- 
mended for Bosch nozzles but not for 
Bendix nozzles. The former are through- 
hardened and the casing will be pene- 
trated if they are ground too much. 
The latter are too hard for grinding 
Since sealing is accomplished by the 
use of a l-deg differential, lapping 
must be done with extreme care. 

The importance of filtration for pre- 
venting trouble was emphasized, but 
much can be done with standardization 
of filters. The Pennsylvania Railroad 
has 42 styles of filters but is planning to 
standardize on two, one for pump pro- 
tection, and a second for not more than 
5-micron particles, and having a service 
life of one year. Anticipation of trouble 
is the basis of their nozzle maintenance 

The do-it-yourself part of the discus- 
sion narrowed to some suggested criteria 
If $5000 for injection-overhaul tool-up, 
plus $15,000 for pump-overhaul tool-up 
are available, plus the ability to adhere 
to manufacturer's tolerances, plus the 
feasibility of long-range employment of 
trained mechanics—do-it-yourself! 

Turbochargers. Good operation of tur- 
bochargers, as discussed by the other 
panel, is a complex matter. Several 
elementary points should not be over- 
looked, particularly the use of large 
enough muffling and exhaust piping even 
though these may seem disproportionate 
to the size of the equipment, and the 
avoidance of the use of turbochargers as 
the support for piping. 

Special and temperature controls can 
minimize the amount of overfueling. 
A pressure-ratio controller and aneroid 
compensators can be used to regulate 
the output from the turbocharger com- 
pressor and to maintain constant turbo- 
charger speed in spite of changes in 
ambient temperature or altitude. More 
and more controls are being devised for 
efficient and transient-free operation 
Air and oil filtration are important, and 
low or delayed oil pressure can cause 
many problems. 

The use of ultrasonic cleaning tech- 
niques has its limitations. They work 
well for soluble materials, but are not 
too satisfactory for hard-carbon deposits. 

Navy Diesels. Two diesel engines for 
Naval service were the topic of papers 

One engine was first proposed by Anker 
K. Antonsen at the 1955 OGP conference 
and has been brought to satisfactory 
completion through the co-operative 
efforts of the Bureau of Ships, the U. S 
Naval Experiment Station, and Fair- 
banks-Morse, the contractor. One of 
the first engines specifically designed for 
snorkel operation, it is of the opposed- 
piston type and required an ultimate rat- 
ing of 1500 hp at 1500 rpm. 
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The other engine was for both snorkel 
and surface-ship operation. Specific 
weight had to be one half that of com 
mercially available engines with a 3600- 
bhp 900-rpm rating. A completely new 
design was developed, tested, and ap- 
plied 

The theoretical and practical considera- 
tions that have been applied to produce 
today’s turbocharged uniflow two-cycle 
spark-ignited gas engine were the topic 
of another paper 

Component Design. = Component-de- 
sign papers covered the development of a 
method of charge stratification for spark- 
ignition engines, a telescope-valve sys- 
tem for four-cycle diesel engines, and 
the design of a diesel governor. The 
charge-stratification method utilizes a 
small auxiliary side chamber in which the 
ignition of a richer mixer serves to 
ignite the leaner mixture in the main 
combustion chamber to achieve greater 
fuel economy at light load 

The new telescope-valve system with 
its specially designed cylinder head, 
combustion chambers, fuel-in- 
jection system, and valve-control mecha- 
nism although developed for diesel en- 
gines can be adapted to any size and type 
of internal-combustion engine 

The paper on governor design, in 
addition to stating several principles 
that are applicable to all dashpot-type 
governors, gave a detailed development 
of the design of a specific isochronous 
governor that was to be half the size 


valves, 


of the smallest governor previously 
manufactured by the company 
Lubrication. The papers on lubrica- 


tion included a progress report on a de- 
velopment program for large-diesel- 
cylinder lubricants, an account of the 
development of two specific lubricants 
for the pistons and cylinders of large 
marine and stationary diesel engines 
burning heavy fuels, and a review of the 
lubrication problems for diesel engines 
required to operate in arctic temperatures 


below —35 F, including the use of a 
special starting engine 
Filters. The type of filters, various 


filtration media, and the selection and 
installation of filters on diesel, dual-fuel, 
and gas-burning stationary and marine 
engines were the topic of another paper 

It was discovered in a study of the 
performance of economy diesel fuels in 
railroad use that performance cannot be 
predicted on the basis of physical proper 
tics alone. The combination of fuel- 
rack setting and injection timing for 
optimum fuel economy are different for 
each fuel. 

The possibilities, performance, and 
operation of the free-piston engine, 
particularly the Model GS 34, which 
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incorporates the diesel cycle and some 
elements of the conventional gas-turbine 
cycle were surveyed in a paper presented 
for A. F. Moiroux of the Société d'Etudes 
Mécaniques et Energétiques, SEME- 
SIGMA 


Exhibits and Inspection Trips 


The exhibits, which are regarded as a 
particularly important part of an OGP 
Conference and Exhibit installed 
by 27 companies representing 
instrument, filter, governor, metals, 
drive, and lubricant manufacturers. The 
exhibitors also held social hours for all 
attending the conference, following the 
and preceding the 


were 
engine, 


morning sessions 
Banquet 
Inspection trips were taken to the 
Atlantic Refining Company and the 
Westinghouse Gas-Turbine Plant. The 
research and development laboratories 
were a part of the visits to both com- 
panies. At the Westinghouse plant, 
large commercial gas turbines were seen 
under construction and in actual test 


operation 


Availability List: ASME Oil and Gas Power Conference Papers 


Tue papers in this list are available in 
separate copy form until March 1, 1959 
Please order only by paper number; 
otherwise the order will be returned 
Copies of these papers may be obtained 
from the ASME Order Department, 29 
West 39th Street, New York, N. Y 
Papers are priced at 25 cents each to mem 
bers; 50 cents to nonmembers 
58—OGP-1 Arctic Lubrication of Diesel 

Engines, by E. J. Beck, Jr. 
58—OGP-2 

weight, High-Ourtput 

Engine for Naval Service, by L 

and H. Holler 
58—OGP-3 Lubrication of Large Diesel 

Cylinders, by J. E. Cox and P. D. Hobson 


Development of a Light- 
Four-Cycle Diesel 
W ec hsler 


58—OGP-4 The Filtration of Diesel Engine 
Oils, by J. R. McCoy 

58—OGP-5 A Method of Charge Strrati- 
fication for Four-Stroke-Cycle Spark-Igni- 
tion Engines, by L. D. Conta and P. Dur- 
betaki 

58—OGP-6 


Contractor's Part in the 


The 


Development of a Diesel Engine for the 
U. S. Navy, by A. K. Antonsen 

58—OGP-7 The Free-Piston-Engine Possi- 
bilities, by A. F. Moiroux 

58—OGP-8 The U. S. Naval Engineering 
Experiment Station's Part in the Develop- 
ment of a Diesel Engine for the United 
States Navy, by A. C. Cavileer 

58—OGP-9 The Bureau of Ship's Part in 
the Development of a Diesel Engine for the 
United States Navy, by J. H. Reinertson 

58—OGP-10 The Buchi-Telescope-Valve 
System on Four-Cycle Diesel Engines, by A 
J. Buchi 

58—OGP-11 Scientific Design of a Diesel 
Governor, by A. G. Massey and R. Olden- 
burger 

58—OGP-12 Development of a _ Turbo- 
charged Uniform Two-Cycle, Spark-Ignition 
Gas Engine, by W. M. Kauffmann 

58—OGP-13 A New Look at Diesel Lubri- 
cation, by J. V. Kalb and S. M. Pier 

58—OGP-14 Performance of Economy 
Diesel Fuels in a Railroad Locomotive-Type 
Diesel Engine, by T. A. Kramer and D. P. 
Osterhour, Jr 


Symposium on Naval Structural Mechanics to Have ONR and Stanford Sponsorship 


All interested persons are invited to 


An unclassified symposium on Naval 
Structural Mechanics, under the joint 
sponsorship of the Office of Naval Re- 
search and Stanford University, will be 
conducted at Stanford University, Stan 
ford, Calif., from August 11 through 14 
First of a series to be held at the Uni 
versity, this symposium has the purpose 
of providing an over-all critical review 
of those broad topics which are basic 
to the Navy's interest in structural me 
chanics and closely allied research areas 

A formal program, to be issued shortly 
by Stanford University, indicates that 
the symposium will consist of presenta- 
tion of invited critical surveys, rather 
than individual research papers. The 
tentative list of subjects to be covered 
includes: linear and nonlinear elasticity, 
plasticity, thermal stress and deforma- 
tion, residual stress, structural instabil- 
ity, then shells, vibration and impact, 
stress wave propagation, structure-borne 
noise, mechanism of deformation and 
failure, rheology, new materials, aero- 
hydroelasticity, photoelasticity and 
photoplasticity, instrumentation, and 
computers 

Speakers are to be selected from among 
the nation’s leading scientists in these 
fields. 
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The symposium, which will present 
the broadest scientific coverage of these 
subjects to date, is expected to provide 
realistic guidelines for the Navy's re 
search program in structural mechanics, 
to assist in publicizing the vital nature 
of the Navy's interest in the subjects 
listed, and to attract the additional 
efforts of competent scientists in related 
areas of research. 


may be ad- 


attend. Correspondence 
either 


dressed to the joint chairmen; 
Prof. J. N. Goodier, or Prof. N. J. Hoff, 
Stanford University, Stanford, Calif. 

Copies of the program, with informa- 
tion as to housing and so on, may be had 
by writing to Mrs. Charlotte Harris, 
Timoshenko Laboratory, Stanford Uni- 
versity, Stanford, Calif 


ANS CHOOSES CHICAGO FOR NEW HEADQUARTERS 


Cuicaco, where man first unleased and 
controlled the power within the atom in 
1942, soon will be the home of the only 
professional society concerned with the 
entire field of atomic science and engi- 
neering exclusively 

The fast growing American Nuclear 
Society, incorporated in New York City 
in 1955, will move its headquarters on 
July 1 from Oak Ridge, Tenn., to the 
John Crerar Library, Chicago,  IIl 

Listed among the largest technical 
libraries, the Crerar Library is desig- 
nated as an official U. S. Atomic Energy 
Commission repository for literature on 
atomic energy. 

The announcement was made recently 
by Dr. Leland Haworth, ANS president 


and director of the Brookhaven National 
Laboratory, Upton, N. Y. 

It was announced also that Octave J. 
DuTemple has been appointed executive 
secretary of the ANS. Mr. DuTemple, 
an associate chemical engineer on Ar- 
gonne National Laboratory's staff, re- 
places Dr. W. W. Grigorieff, who has 
accepted a post with the recently formed 
International Atomic Energy Agency of 
Vienna, Austria 

ANS sponsors two 
own annually for specialists interested 
in atomic energy. Together with more 
than a score of other professional engi- 
neering societies, it plays a primary role 
in arranging the technical program for 
the annual Nuclear Congress 


meetings of its 
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ASME Mid-Hudson Section Holds Successful Steam Power-Plant 
Conference at Poughkeepsie, N. Y. 


More than 300 persons attended the 
technical sessions and banquet of what 
proved to be an interesting and enjoyable 
affair—The American Society of Me- 
chanical Engineers Mid-Hudson Section 
Steam Power-Plant Design Conference 
on May 8, 1958. 

On the morning of May 8, a field trip 
through the Danskammer Point Steam 
Station was conducted, which 228 mem- 
bers and guests attended. The tour got 
under way at about 9:30 a.m. and lasted 
untilnoon. After luncheon, registration 
was conducted at the South Road Offices 
of Central Hudson Gas & Electric Cor- 
poration adjacent to the auditorium, 
where the technical sessions and banquet 
were to be held in Poughkeepsie. 

All 350 seats were occupied for the 
afternoon session, at which eight tech- 
nical papers were presented, covering the 
design of a typical modern steam station 
from selection to initial opera- 
tion 

Herbert Reynolds, Mem. ASME, con- 
sulting engineer, made the opening pres- 
entation, and Thomas Mullen finished 
the afternoon sessions with a summary of 
the entire design. William Byrne, Vice- 
President of ASME Region II, was intro- 
duced by Daniel Spina, chairman of the 
Mid-Hudson Section, who welcomed 


site 


those attending the dinner on behalf of 
sponsoring 


the Section. Mr. Byrne 





carried on the proceedings by introducing 
Harold R. Dean, Mayor of the City of 
Poughkeepsie, who welcomed the group 
and presented the City’s best wishes and 
hopes that they would be meeting again 
in Poughkeepsie. 

After presenting the members at the 
head table, Mr. Byrne presented Edward 
Martin, president of Metal and Thermit 
Corporation, with a Fellow ASME Cer- 
tificate and also presented William Legier 
with a certificate from ASME Council for 
his past-chairmanship and activities on 
the Executive Committee of the Mid- 
Hudson Section. 

S. C. Hollister, Hon. Mem. ASME, the 
principal speaker of the evening, gave a 
most illuminating address titled ‘‘How 
to Come Down off a Peak."’ After the 
meeting, Dr. Hollister commented, *“This 
conference is illustrative of the great 
interest in the many recent developments 
affecting the power field. 

“The rapid growth that is ahead in 
power generation to keep up with the 
needs in residential as well as industrial] 
areas brings forward many new problems 
in power engineering. The American 
Society of Mechanical Engineers furnishes 
a means for a continuing discussion of 
these new problems."’ 

The great success of this conference 
points out the practical aspects of small 
sections organizing such a meeting in 





ASME Mid-Hudson Section conference on steam power-plant design in Pough- 


keepsie attended by large audience. 


Left to right: Herbert Reynolds, opening ses- 


sion speaker; S. C. Hollister, Hon. Mem. ASME, principal speaker of the evening; 
and E. G. Bailey, past-president and Hon. Mem. ASME, who also attended the meet- 


ing. 
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their own area. William Legier, Con- 
ference Chairman, in expressing his grati- 
tude for the fine co-operation given by 
Mr. Acker, president and general manager 
of Central Hudson Gas & Electric Cor- 
poration, and the chairmen, whose com- 
mittees exerted every effort to make the 
conference as successful as it was, namely, 
George Furlong, Registration; Herbert 
Kelly, Arrangements; and Donald Car- 
hart, Announcements; stated that with- 
out the co-operation of the entire or- 
ganization, including the Advisory Com- 
mittee and the Technica] Committee, the 
conference could not have had the wide 
reception that it enjoyed. 


How Well Do You Know 
Your Society? 
So that the members of ASME 
may know their Society, attention 
is called to the list of Manuals and 
Annuals available upon request 
from the ASME Order Department, 
29 West 39th Street, New York 18, 
N.Y. Unless otherwise noted, all 
the items in the list will be sent 
without charge. 
AC 2. Annual Report of ASME 
Research 
AC 10 Personnel of Council, 
Boards, and Committees 
AM 1 Membership List- 
Alphabetical and Geo- 
graphical (Biennial— 
odd-numbered years) 
AM 3. Catalog of Publications 
(also included in ‘*‘Me- 
chanical Catalog’’) 
AM 4. Members List—Listed by 
Companies (Biennial 
even-numbered years, $2 
each) 
AM 5 __Indexes to ASME Papers 
and Publications (Pub- 
lished annually in Janu- 
ary issue of Transactions 
of ASME) 

| MM 1 Certificate of Incorpora- 
tion, Constitution, By- 
Laws, and Rules 

MM 2_ Know Your Society 

MS 4 An ASME Paper (50 
cents to nonmembers ) 

MS 61 Citizenship and Partici- 
pation in Public Affairs 
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August 18-21 
ASME-AIChE Heat Transfer Conference, 
Edgewater Beach Hotel, Chicago, III. 


September 8-9 

ASME Applied Mechanics Western Confer- 
ence, University of California, Los Angeles, 
Calif. 

September 15-17 
ASME Process Industries Conference, Statler- 
Hilton Hotel, Buffalo, N. Y. 

September 21-24 


ASME Petroleum 
Cosmopolitan 


Mechanical 
Hotel, 


Engineering 
Conference, Denver, 
Colo. 

September 28-October 1 
ASME __ Power 
Hotel, Boston, Mass 


October 9-10 
ASME-AIME Fuels Conference, Hotel Cham- 
plain, Old Point Comfort, Va. 
October 13-15 
ASME-ASLE Lubrication Conference, Statler- 
Hilton Hotel, Los Angeles, Calif. 
November 30-December 5 


ASME Annual Meeting, Statler-Hilton and 
Sheraton-McAlpin Hotels, New York, N. Y 


Conference, Statler-Hilton 


Second ASME International Air 


Tre second International Congress on 
Air Pollution to be presented by The 
American Society of Mechanical Engi- 
neers, originally scheduled for September 
4 and 5 of this year at the Starler-Hilton 
Hotel, New York, N. Y., has been post- 
poned for one year, until Sepr. 10-11, 
1959 

The announcement was made recently 
by G. V. Williamson, chairman of the 
ASME Committee on Air Pollution Con- 
trols. 

The reasons for this postponement in- 
clude the following: The difficulties and 
delays in obtaining official approval for 
authors of papers from foreign countries 
to complete the preparation of their 
papers, to obtain approval of them, and 
to make arrangements for attending the 
Congress in New York City. 

‘We sincerely regret the need for post- 
ponement,”’ said Mr. Williamson, ‘‘but 
feel that the Congress will serve its pur- 
pose as a forum for discussion of air 
pollution much better if it is truly 
representative of international thinking 
and research in the field of air pollution 
than if it is curtailed because of difficulties 
in obtaining adequate representation.” 


MECHANICAL ENGINEERING 


For Meetings of Other Societies, see page 96 


March 8-11, 1959 
ASME Gas Turbine Power Conference and 
Exhibit, Netherlands-Hilton Hotel, Cincin- 
nati, Ohio 


March 8-12, 1959 
ASME Aviation Conference, 
Hotel, Los Angeles, Calif. 

April 5-10, 1959 
Cleveland 


Statler-Hilton 


Nuclear Congress, Auditorium, 


Cleveland, Ohio 

April 13-15, 1959 
ASME Hydraulics Conference, University of 
Michigan, Ann Arbor, Mich. 

April 19-23, 1959 
ASME Oil and Gas Power Conference, Sham- 
rock-Hilton Hotel, Houston, Texas 

April 23-24, 1959 


ASME Management-SAM Conference, Statler 
Hilton Hotel, New York, N. Y. 


April 29-May 3, 1959 
ASME Metals Engineering Conference, Shera- 
ton-Ten Eyck Hotel, Albany, N. Y. 


May 4-5, 1959 
ASME Maintenance and Plant Engineering 
Conference, Edgewater Beach Hotel, Chicago, 
Ill. 


May 12-14, 1959 


ASME Production Engineering Conference, 
Statler-Hilton Hotel, Detroit, Mich. 


May 25-28, 1959 
ASME Design Engineering Conference, Con- 
vention Hall, Philadelphia, Pa. 


June 14-18, 1959 
ASME Semi-Annual Meeting, Chase-Park 
Plaza Hotel, St. Louis, Mo. 


June 18-20, 1959 
ASME Applied Mechanics Conference, Vir- 
ginia Polytechnic Institute, Blacksburg, Va 


Note: Members wishing to prepare a paper 
for presentation at ASME national meetings or 
divisional conferences should secure a copy of 
Manual MS-4, ‘‘An ASME Paper,"’ by writing 
to the ASME Order Department, 29 West 39th 
Street, New York 18, N. Y., for which there is 
no charge providing you state that you are a 
member of ASME. 


Pollution Congress Planned for 1958 Is Postponed 


1959 and from every indication the event 


Mr. Williamson expressed his thanks 
to those who have co-operated so far in 
the preparations for the Congress and 
sought the continuance of their support 
and full participation. He added that 


plans are progressing satisfactorily for 


should prove to be a “‘representative 
occasion’’ for a thorough presentation 
and discussion of developments and 
activities in air-pollution research and 
practice all over the world. 


ASME-ASLE LUBRICATION CONFERENCE OCTOBER 13-15 


Tue large number or research papers offered for the 1958 ASME-ASLE Lu- 


brication Conference cover a wide range of subjects. 


With so many excellent 


papers to choose from, papers of special value and interest to all concerned 
with lubrication are assured. The papers cover the following general sub- 
jects: Hydrodynamics of gas-lubricated bearings, gear lubrication, lubrication 
of rolling contact bearings, mechanism of wear, lubrication of bearings ex- 
posed to radiation energy, high-temperature lubrication, and lubricants and 


their properties. 


The 1958 conference is to be held at the Statler Hotel in Los Angeles, Calif., 


October 13, 14, and 15. 


It is the fifth jointly sponsored Lubrication 


Conference; and preliminary planning indicates it will surpass all previous 
conferences, both with respect to quality of the papers presented and in attend- 


ance. 


The local committee is arranging trips and entertainment for the women’s 


program and conferees are urged to bring their wives. 


This is an excellent 


opportunity to take a West Coast vacation either before or after attending the 


technical sessions. 
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The Other Half 


By Robert E. Jonelis’ 


Wuat does a man expect from his 
engineering society? Each of us has cer- 
tain ideas about this, depending on the 
industry we are associated with, our age, 
our position, and so on. More than 
20,000 men (about one-half of the total 
ASME membership) are Associate Mem- 
bers under the age of 35. At least one of 
the concerns of these young men is to 
find a place where they can develop in 
their profession. In Chicago the “‘Asso- 
ciate Committee’’ has provided a place 
where this need can be filled. 

In the years immediately following 
World War II this Committee had its 
beginning as the Chicago Section Junior 
Committee. Coincidentally, that is the 
same period in which the National 
Junior Committee was founded. A 
group of progressive young engineers 
banded together and, with the sanction 
of the Section Chairman, did what they 
could on behalf of the young ASME 
members in the area. At that time the 
Section did not have the co-ordinated 
organization which it now has. Each 
Division would conduct a meeting where 
and when it desired, with little considera- 
tion for conflicting activities. Likewise 
the Junior Committee conducted meet- 
ings independently. These were usually 
devoted to a subject of interest to the 
younger men and were unusually success- 
ful. Attendance often run over 200. 


1 Product Planning Engineer, Western Elec- 
tric Company, North Andover, Mass. Assoc. 
Mem. ASME. 

2 Engineer, Commonwealth Edison Com- 
pany, Chicago, Ill. Assoc. Mem. ASME; 
member, National Junior Committee; past- 
chairman, Chicago Section Associate non 
mittee. 


Annual Associate Party 

are, clockwise, Bill Chitten- 

den, Tom Kroeschell, Raye 

Selig, Ernie Selig. Sue Kroeschell, 
and, standing, Charlie Atterbury 


JUNIOR FORUM 





This article is intended to demonstrate by erample how the young engineer 
can forge a place for himself and become active in ASME affairs. 


During 1952 and 1953 the Junior Com- 
mittee worked with the Section Chair- 
men, E. C. Bailey (1952-1953) and E. F 
Obert (1953-1954), to develop a co 
ordinated organization In 1953, the 
Section Organization, as it is today, was 
put into practice. 

Now the complete program for the 
year is mapped out during the summer 
Each Professional Division is responsible 
for providing one technical program on a 
specific predetermined date. The meet- 
ings are conducted at the same location on 
the first Wednesday of each month. An 
industry sponsored ‘‘free’’ cocktail hour 
precedes the dinner and technical meeting 
Normally, two or more professional 
divisions present programs simultane- 
ously. All members attending dine 
together, enjoy a nontechnical after- 
dinner talk, and then adjourn to whar- 
ever technical session suits their fancy 
This format has been one of the main 
reasons for the success the Chicago Sec- 
tion has enjoyed. 

Under the new organization, the Chi- 
cago Section Junior Committee is re- 
sponsible for conducting at least one ses- 
sion a year and for obtaining the after- 
dinner speaker each month. Since then, 
the committee has been striving con- 
stantly to find other ways and means of 
serving the young engineers in the Sec- 
tion. 

One of the early innovations was the 
Junior ‘‘Prize Paper Contest.’ Papers 
are actively solicited by the Prize Paper 
Committee. Each year the three most 
worthy papers are presented orally in 
competition at a section meeting. This 
has proved to be a valuable tool for de- 
veloping enthusiasm and professional 
pride in the many participants and, inci- 


A group at the 


dentally, has started many a man off on 
an active career with ASME 

When the Society changed the category 
of *“‘Junior™’ this com- 
mittee also changed its name to the 
‘Associate Committee.’" Through the 
years the Associate Committee has built 
the reputation of being the spark plug of 
the Section. When tough or urgent tasks 
confront the Section, it is often said, 
‘““Give it to the Associates and the job 
will be done."’ All the active Section 
members, both past and present, have a 
great deal of pride in the Associate Com- 
mittee, and considerable faith in the 
young Men comprising its active core 
Many of the present senior officers first 
became active through this Committee 

The committee always works under the 
jurisdiction of the Section Operating 
Board. Arbitrary and independent action 
could serve only to undermine the struc 
ture of the Section Organization. Its 
officers are selected by the committee, 
but appointed by the Section Chairman 
Its assignments also come from the Sec- 
tion Chairman, and any new programs 


to ‘‘Associate,”’ 


Roster of Members 
Chicago Section Associate Committee 


C. M. Atterbury W. A. McConchie 
W. A. Chittenden Secretary, 1958- 


C. Cucullu 1959) 

F. R. Danker H. R. Nelson 
(Vice-Chairman, R. Sahlstrom 
1958-1959) E. Seli 

R. H. Engel R. Jj. Wohlwend 

J. T. Ellis, Jr. A. Zummer 
(Chairman, R. A. Holstedt 
1958-1959) Adviser) 

L. Grossman R. E. Jonelis 

L. H. Jaxon Adviser, 


T. R. Kroeschell 

















Roy Sahistrom, 
Bill Chittenden, 


are always cleared before being embarked 
upon 

There are normally about 15 to 20 
members on the committee. Because of 
the many reassignments by industry to 
other areas of the country, there is a 
rather fast membership 
However, this assures that there is always 
room for a man who wants to become 


turnover in 


active 

Aside from what has already been out- 
lined, the Associate Committee has be- 
come responsible for a number of other 
continuing projects. In order to show 
the type of work that a group of younger 
men can take on, some of these tasks are 


listed 


1 The committee handles publicity 
for the Section. Besides numerous 
newspaper releases on important 
events, a series of radio programs and 
two television programs have been 
conducted. 

2 They have organized a plant repre- 
sentation group to act as direct liaison 
between the Society and various indus- 
tries. 

3 A wage survey of ASME members 
in the Section was _ conducted, 
analyzed, and distributed. 

4 Inspection trips are conducted for 
the Section. This year a trip through 
Argonne National Laboratory was 
organized. 

5 Student forums have been con- 
ducted at the three major engineering 
colleges in the area. The purpose of 
the forums is to inform the students of 
what they can expect to be doing when 
they are graduated. By choosing the 
field for which they are best suited and 
most interested, they should become 
better, and more successful engineers. 
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Bob Jonelis, 
Tony Zummer, 


Charlie Atterbury, 


The panels were composed of Asso- 
ciate Committee members, each one 
representing a different phase of 
mechanical engineering: i.e., sales, 
design, operating, and so on. 

It is interesting to note that a fourth 
school in the area, a two-year prepara- 
tory college, recently has asked the 
Committee to conduct the forum at 
their campus. 

The Student Forum is a type of pro- 
gram which was developed by the 
National Junior Committee. The 
first such session was conducted at 
Newark College of Engineering in 
1956, under the auspices of the 
National Junior Committee. 


Each program, of course, is calculated 
to benefit the young engineers of the 
Section. But each new task also pro- 
vides a spot for another young man to 
become active in Society work 

By the simple expedient of receiving 
minutes of the National Junior Com- 
mittee meetings, each member of the 
Associate Committee is kept informed of 
its national counterpart’s programs and 
policies. Thus the committee can be 
guided by the National Organization and 
can assist in carrying out its over-all 
projects 

A new organization of young men is 
just this year being developed at the 
Regional level under the name of the 
Region VI Junior Committee. Members 
of the Chicago Section Associate Com- 
mittee initiated the organization of this 
group. It is expected that the gap be- 
tween the National and Sectional groups 
will be effectively bridged by the new 
Regional Junior Committee. In addition, 


Fred Danker, 


Dick Engel, 
Jack Ellis 


Ernie Selig, 


the many young engineers away from the 
larger cities or Section headquarters will 
now have the opportunity to become 
active and will have a group to represent 
them. 

When each Section and each Region 
ultimately develops a “‘Junior’’ commit- 
tee the growth and strength of the Society 
and the profession will be served. When 
the younger half of the Society is pro- 
vided with a place to become active, 
these men will remain with the Society, 
and through their combined efforts the 
Society will be able to assume tasks here- 
tofore considered impossible 


CHAIRMAN’S CORNER 


At the August meeting the National 
Junior Committee will nominate two 
candidates for appointment by the 
President of the Society for five-year 
terms on the Committee. The Com- 
mittee would especially like to receive 
nominations from Sections and Regions 
not presently represented by its ten 
mest ints Seven Sections in only three 
Regions are currently represented. 

Please mail your nominations to the 
Committee Secretary: Mr. Peter D 
Hansen, 3-246, Massachusetts Institute 
of Technology, Cambridge 39, Mass 

The candidate should be under thirty 
years old and he should be able to at- 
tend and give sufficient time to Com- 
mittee and Society affairs. 


Norman J. Viehmann, Chairman 
Junior Forum 
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CODES AND STANDARDS WORKSHOP 


ABC Unification Symbol 

For American Standards 
Recocnition of ABC Unified Stand- 

ards by means of a symbol and legend, 

such as pictured below, has been recom- 


meric 


ritain 
anada 


mended by the ASME Standardization 
Committee and approved by the Board on 
Codes and Standards for use on the covers 
of American Standards published by the 
Society which have achieved partial or 
complete unification with the national 
standards of Britain and Canada. 

The first use of the legend will proba- 
bly be on the new Proposed American 
Standard Miniature Screw Threads, now 
with ASA for approval. An important 
use will be on the covers of the American 
Standard Drafting Manual 

Standards which are considered unified 
will have the legend added when either 
revised or reprinted. These include the 
following American Standards: Surface 
Roughness, Waviness, and Lay (B46.1- 
1955); Preferred Limits and Fits for 
Cylindrical Parts (B4.1-1955); Square 
and Hexagon Head Bolts and Nuts 
B18.2-1955); Microscope Objective 
Thread (B1.10-1958); Unified and Ameri- 
can Screw Threads (B1.1-1949). 


Report of 1957 ABC Conference 
Now Available 

Tue report of the 1957 ABC Conference 
on Unification of Engineering Drawing 
Practices has been published by the 


Canadian Standards Association. The 
32-page booklet provides the official 
statement issued at the close of the 


108 / JULY 1958 





Conference, a summary of the results, 
the attendance, and the day-to-day record 
of the Conference proceedings and dis- 
cussions. 

Included is a four-page record of the 
points of difference in the three national 
standards at the time of the Conference. 
Removal of still more of these differences 
is now being attempted. Use of these 
sheets should aid in understanding 
Canadian or British drawings. In addi- 
tion, recommended symbols for geo- 
metric and positional tolerance are 
shown. 

Copies are available at $1 each from the 
Canadian Standards Association, 235 
Montreal Road, Ottawa 2, Canada 


ABc 


A oi. 


B 








Conference on 
UNIFICATION OF ENGINEERING 
DRAWING PRACTICES 


TORONTO, OCTOBER, 1957 


CANADIAN STANDARDS ASSOCIATION 
255 MONTREAL ROAD 
OTAWA 2. CANADA 


free Ste 


Interpretations of 1955 Code for 
Pressure Piping 


From time to time certain actions of 
the Sectional Committee B31 will be 
published for the information of inter- 
ested parties. While these do not con- 
stitute formal revision of the Code, they 
may be utilized in specifications, or other- 
wise, as representing the considered 
opinions of the Committee. 

Pending revision of the Code for Pres- 
sure Piping, ASA B31.1-1955, the Sec- 
tional Committee has recommended that 


ASME, as sponsor, publish selected in 
terpretations so that industry may take 
immediate advantage of corresponding 
proposed revisions. Case No. 29 is 
published herewith as an interim action 
of Sectional Committee B31 on the 
Code for Pressure Piping that will not 
constitute a part of the Code until formal 
action has been taken by the ASME and 
by the American Standards Association 
on a revision of the Code 


Case No. 29 

Inquiry: Is Refrigeration Piping asso- 
ciated with process operation within 
the limits of a plant as defined in Par 
302 of ASA B31.1-1955, Section 3, within 
the Scope of Section 3 or of Section 5 
of the ASA B31.1-1955, Code for Pres- 
sure Piping? 

Reply: 
mittee that a conflict exists in the Scope 
paragraphs of Sections 3 and 5 on Re- 
frigeration Piping associated with proc- 
ess operation. However, it is the 
intent of the Code that this Refrigeration 


It is the opinion of the Com 





H. B. Oatley honored by ASME Boiler 
and Pressure Vessel Committee 
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ASME Boiler and Pressure Vessel Committee in session in Minneapolis, Minn., 


April 25 


Piping associated with process operation 
within the limits of a plant as defined 
in Par. 302 of ASA B31.1-1955 is within 
the Scope of Section 3, ‘Refinery and 
Oil Transportation Piping Systems."’ 

Fer allowable stresses and other re- 
quirements and limitations for subzero 
services see Case No. 30. 


H. B. Oately Recipient of ASME 
Award 


Henry Bicetow Oattey, Hon. Mem 
ASME, was presented a Certificate of 
Award in testimony to the high regard 
of his co-workers and the deep appre- 
ciation of the Society for his valued 
services in advancing the engineering 


profession as a member of the Boiler and 


Pressure Vessel Committee. Presenta- 
tion was made on April 29 by Robert 
A. Vitolo at a meeting of the Long 
Island Subsection of the ASME 

Mr. Oatley has served on the Main 
Committee as a member, vice-chairman, 
and for ten years as chairman, in addition 
to serving on the Executive Committee, 
the Subcommittee on Boilers of Locomo- 
tives, Subcommittee on Safety Valve Re- 
quirements, Subcommittee on Nonferrous 
Materials and many special committees 
He was recently presented a certificate 
of Honorary Membership to the Boiler 
and Pressure Vessel Committee by H. E. 
Aldrich, chairman of the Committee 

During his 57 years as a member of the 
Society, Mr. Oatley has also been a 
member of the ASME Committee on 
Power Test Codes and has aided ASTM 
committees in development of specifica- 
tions for steel tubes, pipe, and plates. 
From 1943 to 1956 he was chairman of 
ASTM Committee Al on steel and on 
retirement from that office was appointed 
by ASTM as an honorary member. His 
other affiliations include the Society of 
Naval Architects and Marine Engineers, 
The Engineering Institute of Canada, 
The Institute of Naval Engineers and 
the Northwest Coast Institution of 
Engineers and Shipbuilders. 
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Certificates of Award 


IN appreciation of their outstanding 
leadership in the development of stand- 
ards and codes sponsored by the Society, 
the Council has presented Certificates 
of Award to Prof. Milton C. Stuart, 
recently retired head of the Department 
of Mechanical Engineering of Lehigh 
University, and William L. H. Doyle, 
who has retired as assistant director of 
research of the Caterpillar Tractor Com- 
pany. Both of these engineers have 
given faithful service to the Society 
and the profession in their work on 
Power Test Codes Committees. 

From September, 1926, to April, 
1956, Professor Stuart served as a member 
of PTC Committee No. 1 on General 
Instructions. He was a member and 
chairman of PTC Committee No. 11 
on Fans from March, 1933, to April, 
1956. In October, 1929, he was ap- 
pointed to PTC Committee No. 10 on 
Centrifugal and Turbo-Compressors and 
Blowers and served until the committee 
was discharged in April, 1950. Pro- 
fessor Stuart was a member of the stand- 
ing Power Test Codes Committee from 
April, 1936, until his resignation in 
December, 1957. 

Mr. Doyle also was a member of the 
standing Power Test Codes Committee 
from February, 1943, until his resignation 
in December, 1957. He will, however, 
continue his assignments on a number of 
the technical committees. He became 
a member of PTC Committee No. 20 
on Speed, Temperature, and Pressure 
Responsive Governors in February, 1940 
Since July, 1956, he has been a member 
of the newly organized PTC Committee 
No. 26 on Speed Governing Systems for 
Internal-Combustion Engine-Generator 
Units. In November, 1939, he was 
appointed a member of PTC Committee 
No. 17 on Internal-Combustion Engines 
and has served as secretary since Novem- 
ber, 1945. Since June, 1949, he has 
been a member and chairman of the 


Joint AIEE-ASME Subcommittee on 
Recommended Specifications for Speed 
Governing of Internal-Combustion En- 


gine-Generator Units 


ASME Boiler and Pressure Vessel 
Committee Out-of-Town Meeting 

Tue 1958 Out-of-Town Meeting of 
the ASME Boiler and Pressure Vessel 
Committee was held jointly with the 
annual meeting of the National Board of 
Boiler and Pressure Vessel Inspectors 
from April 22 to April 25, inclusive, at 
the Radisson Hotel, Minneapolis, Minn 

The purpose of these meetings is to give 
opportunity for Code users located in 
the meeting area to become better ac- 
quainted with the personnel of the Com- 
mittee and its methods of operation, 
as well as to present practical Code 
problems 

It was the intent of the Committee 
this year to conduct the Subcommittee 
and Main Committee meetings in much 
the same way as is done when the meet- 
ings are held in New York City 

The meeting was one of the best 
attended in several years with about 
300 present. It indicated growing in- 
terest in the field of boilers and pressure 


vessels. 


J. S. Clarke Appointed to Boiler 
and Pressure Vessel Committee 


THE appointment of James S. Clarke 
as a member of the Boiler and Pressure 
Vessel Code, Main Committee, was 
announced on April 4, 1958, by James 
W. Landis, ASME President 

Mr. Clarke is with the Esso Research 
and Engineering Company and engaged 
in the development and design of re- 
finery equipment in both process and 
mechanical fields. From 1942 to 1946 


J. S. Clarke appointed to ASME Boiler 
and Pressure Vessel Committee 
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he served in the Army and was assigned 
to the Petroleum Administration for 
War in charge of operation of govern- 
ment-owned alkylating plants making 
avgas high-octane blending agent 

He holds four U. S. Patents and is the 


author of many technical papers on 
erosion and maintenance of catalytic 
cracking units. Presently he is serving 
on the Subcommittee on Unfired Pres- 
sure Vessels and the Subcommittee on 
Special Design. 









ENGINEERING SOCIETIES 
PERSONNEL SERVICE, 
[Agency] 







INC 








Tuese items are from information furnished 
by the Engineering Societies Personnel Serv- 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members 
or nonmembers, and is operated on a nonprofit 
basis. 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 


Service. These rates have been established in 
NEW YORK CHICAGO 
8 West 40 St. 84 East Randolph St. 


Men Available: 


Mechanical Engineer, MS, BSME, New York 
University, 1955; 24; desires position in sales or 
production and manufacturing leading to man- 
agement; supervisory, administrative, and tech- 
nical experience attained since graduation as 
assistant maintenance and operational projects 


officer in U. S. Navy squadron. Available early 
in November. Prefers West, Southwest, or 
Overseas. Me-597 


Design Engineer, ME; 52; machine design 
paper machinery: driers, calenders, reelers, wind- 
ers, cutters, two years; plastics-processing equip- 
ment, seven years; shoe machinery: cutters, 
nailers, gluers, sewing machines, conveyers, 10 
years; four me supervisory experience. Pre- 
fers East. Me-5 


Engineer, PE; 59; past nine years as industrial 
consultant with U. S. and United Nations Tech 
nical Assistance programs in Europe, Middle and 
Far East. Prefers Europe, Middle or Far East, 
Africa. Me-599. 


Administrative or Consulting Engineer, 62 
40 years’ experience design, operation, sales, 
maintenance, naval, marine, power, process ma 
chinery. Held ‘‘top secret’’ and “‘Q”’ clearances 
Health perfect. Have administered large or 
ganizations and contracts. Location immaterial; 
willing to travel. Me-600. 


Executive Sales Engineer or Manager, 39; 
more than 17 years’ experience in supervisory engi- 
neering and sales on complete nuclear, chemical, 
and industrial plants. Particular emphasis on 
fabricated-process equipment Desires associa 
tion with firm where progressively modern ideas 
on sales promotion, advertising, and positive 
selling will be given fair trial. Will negotiate 
compensation after first year’s positive results 
Location immaterial. Me-601. 


Design or Development Engineer, BSME, PhB; 
26; two years with Du Pont in maintenance stud- 
ies and power utilization; desires position design 
ing or developing mechanisms, automatic ma- 


chinery. Any place, but South preferred. Me- 
602-887-Chicago. 

Engineer or Quality Control, BME, 
PE in N. Y.; 32; eight years with U. Army 


Quality Seis Divi- 


of ASME 


Signal Supply Agency, 


1 All men listed hold some form 
membership 
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order to maintain an efficient nonprofit per- 
sonnel service and are available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office. 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of engi- 
Neering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance. 


DETROIT 
100 Farnsworth Ave. 


SAN FRANCISCO 
57 Post St. 


Famiiiar with government contracts for 


sion. 
electronic equipment, MIL requirements and 
statistical sampling, and QC techniques. Prefers 


Conn., N. Y., Me-603. 

Chief Engineer, BS and MSME; 37; two years 
teaching mechanics and thermodynamics; ten 
years in design and development for rotating 
machinery, pressure vessels, and chemical equip 
ment; three years as supervisor. Several courses 
in metallurgy. Prefers East. Me-604 


northern N. J. 


Administrative or Liaison Engineer, BS(ME) 
and MME, PE N. Y. State; 33; four-and-one 
half years turbine-steam design engineer (thermo- 
dynamics); two years active Naval duty (ord- 
nance and design officer); five years engineering 


education (thermodynamics and power). Pre 
fers East, Midwest, or West. Me-605-9752- 
Detroit. 


Vice-President Engineering, MS(ME); 46; 20 
years’ administrative and engineering experience 
in job lot durable goods products ranging from 
precision hydraulic items and automatic machines 
to large tanks and pressure vessels, including 
development and design, engineering standards, 
patents, budgets. Location immaterial. Me- 
606. 


Positions Available 


Sales Engineers. (a) Graduate engineer, about 
five years’ experience in air-conditioning field with 
special emphasis on large engineered air-condi- 
tioning systems; considerable experience with 
high-pressure induction systems required. Will 
contact consulting engineers to obtain specifica- 
tion and approval of heating, ventilating, and air- 
conditioning equipment. Must be top flight air- 
conditioning engineer and salesman. $10,000, 
plus sales expenses. (6) Sales engineer, gradu 
ate, business administration degree desirable, to 
contact owners, architects, general contractors, 
banks, etc., to promote sale of heating, ventilat- 
ing, and air-conditioning equipment. Must be 
completely familiar with air-conditioning systems 
as they affect building design, construction, and 
cost. Must be able to prepare accurate estimates 
of owning and operating costs, etc. Must be top 


flight salesman. $10,000, plus sales expenses 
N. Y. area. W-6140. 
Teaching Personnel. (a) Instructors, BS(ME), 


to teach engineering drawing and descriptive 
geometry. Opportunity to take postgraduate 


courses. (6) Assistant professor to teach above 
subjects. Should have master's degree in engi- 
neering and some experience in teaching. Posi- 
tions available September, 1958. South. W- 
6147. 


Vice-President, Sales, 40-55, preferably an 
engineering degree, for manufacturer of blowers, 
vacuum pumps, and meters. Will direct all sales 
activities, including field sales, market research, 
sales planning and forecasting, application engi- 
neering, and service. Should presently be a 
general sales manager or at least an assistant 
sales manager, with product background in 
blowers, steam turbines, superchargers, recipro- 
cating machines, or any fluid-moving equipment 
of the capital-goods-type. $20,000-$24,000, plus 
bonus. Midwest. W-6159. 


Vice-President for Sales, Europe; 35-50, degree 
in metallurgical or mechanical engineering pre- 
ferred, substantial sales and sales-management 
experience in Europe in the distribution of a basic 
commodity. Will plan and execute all aspects of 
a program designed to increase the sale of basic 
metals to European customers. Will take charge 
of offices in New York City and England to- 
gether with four agents in various countries 
Must be fluent in French; knowledge of German 
desirable Headquarters, New York City 
W-6167. 


Sales Engineer, 35-45, experience in storage 
and instantaneous heaters, hot-water converters, 
and oil preheaters to take clients’ specifications 
and select the design and estimate heaters re- 
quired. Salary open. New England W-6173 


Plant Engineer, graduate mechanical or chemi- 
cal, two to five years’ experience in operating, re- 
pair, and maintenance of mechanical equipment 
Prefer applicant with mechanical-equipment 
background. Job duties will include analysis of 
the mechanical phase of operating and main 
tenance problems. Must be U. S. citizen. Pa 
W-6175. 


District Sales Representative for manufacturer 
of heavy construction and mining equipment 
Must be experienced in application of excavating 
and loading equipment. Sales experience desira 
ble. Headquarters, New York, N. Y. W-6179 


General Manager, 35-45, graduate mechanical, 
experienced in converting machinery for paper 
and pulp industry. Must know paper bag and 
cutting paper. Will be responsible for sales 
production, and finance. $12,000, plus bonus 
Conn 6182. 


Instructor for a position that combines place 
ment of students and instruction in personnel and 
labor relations. Placement work will include 
direction of honor students in a co-operative 
summer program; also will include participation 
in normal recruitment of students by industry 
Instruction will be in the personnel-relations and 
industrial-relations fields. Level of applicant 
will be determined by applicant's educational 
background and teaching experience; industrial 
experience also considered. Work during sum 
mer Available September, 19 + or possibly 
July 1, 1958. N. Y. area. W-61 


Sales Engineer, several years’ experience in 
maintenance department of a large steel mill or 
an electric-power company to handle sale of 
products which include replacement coils for 
winding motors and generators, and rewinding 
and repair of rotating apparatus and electrical 
insulating materials. General Electric or West- 
inghouse test course desirable north- 
eastern Ohio. W-6188, 


Territory, 


Professor, mechanical engineering, 
interest in development of re 
About $700 per month. Availa- 
1958 Northern New England. 


Associate 
PhD preferred, 
search program 
ble September, 
W-6193. 


Engineer, 30-40, electrical or mechanical gradu 
ate, for large insurance organization. Utility 
power-plant experience particularly desirable, 
also some knowledge of nuclear engineering. 
Background should make applicant adaptable 
for activities in other engineering fields, leading 
to position of general engineering consultant 
Must be U. S. citizen, and have, or be able to ob- 
tain Secret clearance. Salary open; placement 
fee to be negotiated. Some traveling. New 
York, N.Y. W-6195. 


Sales Executive, about 36-48, graduate me- 
chanical or chemical engineer, experienced in 
organizing and managing national sales of heavy 
mechanical equipment to chemical, petrochemical, 
and process industries, and to utilities. Company 
is preparing to market a new line of equipment 
and will develop a separate sales organization 
Salary open but substantial. East. W-6201. 
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Industrial or Management Engineer, graduate 
industrial or mechanical, five or more years 
experience in plant layout, methods development 
and improvement, material-flow procedures, and 
incentive systems, preferably allied to manufac 
turing, packaging, and warehousing operations 
of the food, chemical, or pharmaceutical indus 
tries. To start, $10,000 Upstate N. Y WwW 
6208 


Assistant Director of Engineering, graduate, to 
50; considerable experience in material-handling 
equipment field; knowledge of electrical and 
structural as related to material-handling equip 
ment Will director of engineering to 
supervise 18 engineers in standardization pro 
gram Must be good administrator. Good po 
tential. $12,000, plus bonus; good fringe bene 
fits. Employer pays fee .. Y¥. State. W-6216 


assist 


Senior Project Engineers. (a) Senior project 
engineer, production, graduate mechanical, to 
55, minimum of 12 years’ progressive engineering 
and manufacturing experience, preferably on pre 
cision devices. Experienced in both mass pro 
duction and job-shop manufacturing practices 
Will review existing designs to determine practica 
bility of function in accordance with customer 
requirements and specifications; to analyze exist 
ing product designs for feasibility of manufacture 
and to develop economical manufacturing meth 
ods, ete. $9000-$12,500 fringe benefits 
6) Senior project engineer, development, master’s 
degree in mechanical engineering, 30-45, mini 
mum of seven years’ responsible mechanical and 
electromechanical product-design experience. Will 
do creative design and development of new pre 
cision mechanical and electromechanical products 
for industrial and government applications 
$9000-$11,500 Must be U. S. Citizens New 
York metropolitan area W-6223 


good 


Engineers. (a) Plant engineer, to 35, for 
multiplant building-materials manufacturer; some 
experience in gypsum, cement, lime, or similar 
process industries. Chance for advancement 
into management b) Produc tion superinte ndent 
for gypsum-board plant graduate engi 
neer; supervisory experience in a gypsum-wall- 
board plant desired, for a multiplant building 
materials manufacturer. Western U. S. W 
6224 


to 35 


Engineers for machine design and development 
group a) Senior product engineer, graduate 
mechanical, five to 15 years’ experience in design 
ing products in the office-machine field with spe 
cial emphasis in operating mechanisms such as 
paper-handling systems, drive mechanics, sheet 
metal, and die-cast construction; must be capable 
of carrying out major responsibility of product 
design 5) Production engineer, graduate me 
chanical, ten to 15 years’ experience, familiar with 
design in the manufacture of electromechanical 
machines and equipment Mechanical engi 
neers, two to five years’ experience in develop 
ment work on electromechanical equipment 
Upstate N. Y W-6226 


Engineers for an engineering-service division 
6) Fluid mechanics, to 35, BS in chemistry or 
mechanical engineering with elective undergradu 
ate courses in physics, mathematics, applied me 
chanics, fluid mechanics, thermodynamics, or 
unit operations; minimum five years of industrial 
teaching, research, development, or design ex 
perience with fluid hammer, cavitation, acousti 
cal shock, etc Applied mechanics, to 35, BS 
in civil or mechanical engineering with elective 
courses in advanced strength of materials, machine 
design, and vibration Minimum of five years 
in machine design and machine development or 
teaching involving the study and testing of struc 
tures, machines, and pressure vessels Com 
pany pays all placement fees; relocation ex 
penses, etc East W-6227 


Engineers for an engineering-service division. 
a Corrective maintenance engineer 30-35 
graduate mechanical, civil, or metallurgical, seven 
to ten years’ experience at plants or in central 
engineering specializing in mechanical equip 
ment problems or mechanical improvement c) 
Water engineer, 30-35, graduate chemical or me 
chanical engineering, with at least eight years of 
industrial water-treatment experience involving 
boiler feedwater, cooling water, ion exchange, 
boiler inspection, etc. Company pays all place 
ment fees; relocation expenses East W-6228 


Research and Development Engineers for pulp 
and paper laboratory a) One required for me 
chanical development and design of equipment 
(6) One required for fluid mechanics’ problems in 
papermaking. (c) One required for research on 
stock preparation, mechanical treatment in pulp 
and fibers. (d) Six required for research on gen 
eral problems of papermaking Salaries open 
East Central. W-6235 


Time-Study Supervisor, for diversified metal 
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Keep Your ASME Records Up to Date 


The ASME Secretary’s Office de- 
pends on a master membership file 
to maintain contact with individual 
members. This file is referred to 
countless times every day as a source 
of information important to the So- 
ciety and to the members involved. 
All other Society records are kept up 
to date by incorporating in them 
changes made in the master file. 

The master file also indicates the 
Professional Divisions in which 
members have expressed an interest. 
Many Divisions issue newsletters, 
notices of conferences or meetings, 
and other material. You may express 
an interest in the Divisions (no more 
than three) from which you wish to 
receive any such information which 
might be published. 

Your membership card includes 
key letters, below the designation of 


Please Print 


ASME Master-File 


LAST NAME 


POSITION TITLE 


e.g., Design Engineer, Supe. of Construction, Manager 


NAME OF EMPLOYER name in full 


Give 


EMPLOYER'S ADDRESS 


ACTIVITY, PRODUCT, or SERVICE OF EMPLOYER 
Oil Refinery Contractors, Mfr's. Representative, etc 


HOME ADDRESS 


PRIOR HOME ADDRESS 


* CHECK “FOR MAIL” 


ADDRESS 


| subscribe to 


Mecuanicat ENGINEERING 
] Transactions of the ASME 

(_| Journal of Applied Mechanics 

[_] Applied Mechanics Reviews 


Professional Divisions in which I am interested 


C) Gy we af 

[ plied Mechanics 
anagement 

| D—Materials Handling 
= E—Oil and Gas Power 
[_] F—Fuels 

[] G—Safety 

[_] H—Hydraulics 


oJ 


L—Process In 


C) }] M—Productic 


ne 


0 
is [ ] O—Lubricaric 


A P—Petroleum 


[ }] R—Railroad 


FIRST NAME 


e.g. Turbine Mfrs., 


-Metals Enginecring 
[ ] K—Heat Transfer 


} N—Machine Design 


(_] Q—Nuclear Engineering 


your grade of membership and year 
of election, which indicate the Divi- 
sions in which you have expressed 
an interest. Consult the form on this 
page for the Divisions to which these 
letters pertain. If you should wish 
to change the Divisions you have 
previously indicated, please so notify 
the Secretary. 

It is highly important to you and 
to the Society to be certain that our 
master file indicates your current 
mailing address, business or pro- 
fessional-affiliation address, and in- 
terests in up to three Professional 
Divisions. 

Please complete the form, being 
sure to check whether you wish mail 
sent to your residence or office 
address, and mail it to ASME, 29 
West 39th Street, New York 18, 
New York. 


information 


MIDDLE NAME 


NATURE OF WORK DONE 


in Charge of Sales, etc 


Management Consultants, 


Address changes effective 
when received prior to 


10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 


(no more than three) are marked X. 


Power 

Textile 
Maintenance and 
Plant Engineering 
Gas Turbine Power 
on ] W—Wood Industries 
Rubber and Plastics 
Instruments and 
Regulators 


dustries 
on Engineering 





JULY 











1958 / 111 











working shop, supervising 20 time-study engi- 
neers and clerical staff. Should have solid 
industrial-engineering experience and education, 
preferably in medium-heavy industry. Must be 
capable of administering time standards in exist- 
ing wage-incentive system and be familiar with 
development of standard data from time studies 
$8000-$10,000. Upstate N. Y. 236. 


Design and Development Engineer, mechanical 
graduate, with at least five years’ design experi- 
ence in medical equipment, appliance, or allied 


fields. $8000-$10,000. Western N. Y. State 
W-6240. 
Engineers. (c) Mechanical engineer with de- 


sign experience or potential, for machine-design 
work. (d) Chemical or mechanical engineer with 
several years’ experience in plastics, polymers, 
or extrusion for process-engineering work. Apply 
by letter, giving complete details including sal 
ary requirements. Va. W-6242 


Lubrication Engineer, mechanical or chemical 
engineering graduate, industrial-equipment ex- 
perience in production or maintenance engineer- 
ing for application and sales promotion of indus- 


trial lubricants $6000-—$6500 Territory 
Bronx, Westchester County, N. Y., and lower 


Conn. W-6244 


Development Engineers. (a) Development 
engineer A, graduate mechanical, aircraft engine 
and accessories experience for company manu 
facturing engine valves and regulators. Should 
have several years’ board-design xperience. 
Considerable customer contact. 7500-$9500 
(b) Development engineer B, qoadacte mechani- 
cal, aircraft-engine experiences; two years’ mini- 
mum drafting, to operate test panels and other 


acceptance tests. $6000-$8000. Northern N. J 
W-6247 
Engineers. (a) Project engineer, ME degree 








preferred but almost any degree in engineering 
coupled with sound engineering experience is 
suitable. A minimum of eight years’ engineer- 
ing experience desired, including some project- 
engineering background. Experience in rocket 
propulsion would be valuable, as well as experi- 
ence in development testing, thermodynamics, 
stress, kinematics, system analysis, or machine 
design. (6) Assistant project engineer, same gen 
eral qualifications as above, but in a lesser degree, 
for work involving development of new rocket 
engines. (c) Project chemist to assist in the 
co-ordination of propellant research projects 
Principal functions are technical liaison, customer 
contact, and project management (d) Techni 
cal writer, engineering education, or a technical 
background desirable, for a publications group 
Experience in writing, editing, or publication of 
technical reports essential Md. W-6248 


Sales Engineers, three, mechanical-engineering 
degree or equivalent, with sales experience, pref 
erably on boiler or auxiliary equipment sold to, 
and used in, power plants. Work will deal with 
the sale of boilers, steam generators, and com 
bustion equipment to large industrial companies 
and public utilities. Must have own car; will be 
compensated on a mileage basis. Base salary 
and expenses plus commission. Territories: two 
for metropolitan areas and one for southern terri- 
tory. Headquarters, New England. W-6249 


Chief Designer, Machinery and Equipment, 
mechanical graduate, to 40, five to 15 years’ de 
sign and supervisory experience on machinery 
manufacture and mechanical equipment (presses, 
power transmissions, drives, electric or hydraulic 
controls, hydraulic cycles, valves, pumps) for 
manufacturer. Knowledge of shop, engineering 
department, and general practices; able to run 
department and handle design, supervise cus 
tomer, shop, and engineering-department prob- 
lems. $9000-$12,000. Sacramento Valley, Calif 
S-3469. 


ASME EXECUTIVE COMMITTEE 


A meetinG of the Executive Committee 
of the Council of The American Society 
of Mechanical Engineers was held in the 
rooms of the Society on May 2, 1958. 
In the absence of the Chairman, J. N. 
Landis, President of the Society, C. E. 
Crede, Vice-President, Region I, pre- 
sided. Also present were: E. W. Allardt, 
L. N. Rowley, and G. B. Warren of the 
Executive Committee; E. G. Bailey, D 
W. R. Morgan, and W. F. Ryan, past- 
presidents; Joseph Pope and V. Weaver 
Smith, directors; E. J. Kates, treasurer; 
Dudley F. Phelps, chairman, Member- 
ship Review Committee; T. A. Marshall, 
Jr., senior assistant secretary; D.C. A. 
Bosworth, S. A. Tucker, and J. D. Wild- 
ing, assistant secretaries; and Ernest 
Hartford, consultant. 


Death of P. W. Swain. The Committee 
noted with sincere regret the death on 
April 27, 1958, of Philip W. Swain, re- 
tired editor of Power magazine, and ASME 
Lecturer for four years. 

Transactions ASME. The Committee 
voted ‘to modify action taken April 4, 
1958, establishing subscription rates for 
the four Journals which will constitute 
Transactions ASME as of Jan. 1, 1959, 
to provide the rates as recommended by 
the Publications Committee and the 
Board on Technology. (See pages 128 
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and 129 of June, 1958, issue of MecHant- 
caL ENGINEERING for further details.— 
Editor.) 

Prices of Technical Papers. On recom- 
mendation of the Publications Committee 
and the Board on Technology, the Execu- 
tive Committee voted to set the follow- 
ing scale of prices for individual copies 
of ASME technical papers (“‘preprints’’), 
effective with the 1958 Annual Meeting: 


1 40 cents per paper to members. 

2 80 cents per paper to nonmembers 
except to nonmember registrants at 
meetings where papers may be pur- 
chased at the member rate. 

3 Books of 10 coupons: $3 to 
members, $6 to nonmembers. 

4 A book of 10 free coupons will 
continue to be provided annually to 
each member, and 5 free coupons will 
continue to be provided annually 
to each Student Member. 


ASME-AIChE Joint Conference. Ap- 
proval was voted of holding an ASME- 
AIChE Joint Heat Transfer Conference, 
Aug. 9-12, 1959, at the University of 
Connecticut, Storrs, Conn. 

Research Agreement. The Secretary 
was authorized to execute supplemental 
Agreement No. 1 to the Research, Agree- 
ment between ASME and Oklahoma 
State University for research on the pres- 
sure-deflection characteristics of Bour- 
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Designer, Truck Trailers, mechanical graduate 
or equivalent, under 50; will consider well-experi- 
enced or recent graduate with aptitude and in 
terest in this work. Will be concerned with de 
sign of truck bodies, trailers, or components 
(familiar with stress and structural analyses in 
chassis and body, structural shear, and moment 
diagrams, and knowledge of test methods, and 
familiar with electronic strain-gage work). Must 
be able to do board work and set up tests. U.S 
citizen; experience in aircraft structures or rail 
road-car designs may be acceptable. $525- 
$575 per month for limited experience, 


or com 
mensurate with more experience San Francisco 


East Bay. S-3545 
Estimator, Materials Handling (Crane), me- 
chanical graduate, to 50, well qualified to esti- 


mate, bid purposes, for manufacturer of medium 
sized materials-handling equipment, principally 
crane-type. Will work with draft proposals, 
compose specifications; comprehend size and ap 
plication of mechanical equipment and materials; 
estimate mechanical drives; manufacturing and 
engineering labor; estimate mechanical drives 
cost and material cost; develop and originate cost 
reference; determine ac/dc hoist and tractive 
drive motor and brake sizes; deal with fabricated 
steel sections, stress analysis; analyze labor and 
material cost from estimated weight; select ac/dc 


motor brakes, controls; electric applications, 
specifications, and service; acquainted with 
crane-type electric circuitry. About $12,000 
San Francisco Peninsula. S-3546. 


Teachers for mechanical-engineering depart- 
ment; prefer MS or PhD, but will consider BS if 
experience qualifies for: (a) Aeronautical engineer 
ing, to take charge of courses in aero option and 
assist in heat power; (b) mechanical engineering, 
to take charge of courses in machine design, 


kinematics, vibrations, etc. Salary and rank 
depend on qualifications Available in Sep 
tember, 1958. Rocky Mountain area. S-3587. 


don tubes, effective Feb. 1, 1958, through 
June 1, 1958, at no increase in the financial 
liability of the Society. 

Baton Rouge Subsection. Change in the 
status of the Baton Rouge Group to the 
Baton Rouge Subsection of the New 
Orleans Section was approved. 

Gantt Medal Board of Award. Approval 
was voted of an advance from ‘‘A*’ De- 
velopment Fund to the Gantt Medal 
Board of Award for republication of the 
writings of Henry Laurence Gantt, to be 
repaid from royalties accrued to the 
Board. 

Towne Lecture. It was noted that L. R. 
Boulware was unable to accept the invita- 
tion to deliver the Towne Lecture at the 
1958 Semi-Annual Meeting. Because of 
lack of time to appoint a replacement, a 
Towne Lecturer for that meeting will 
probably not be named. 

1958 Power Show Advisory Committee. 
ASME representatives on the 1958 Ad- 
visory Committee for the Power Show 
were named as follows: J. N. Landis, 
President, ASME; H. C. R. Carlson, 
E. W. Jacobson, R. B. Smith, and G. B. 
Warren, ASME directors on the Board on 
Technology; T. F. Perkinson, chairman, 
ASME Board on Technology; G. R. 
Fryling, chairman, ASME Meetings Com- 

CASME News continued on page 114) 
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UNIT TANDEM 


rugged blow-off valves 
for high pressure boilers 





HARD-SEAT—SEATLESS COMBINATION 


® For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 


HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use— 
Yarway’s Unit Tandem Hard-seat— Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF 5 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 


YARNALL-WARING COMPANY 
108 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


\"77.\\@ BLOW-OFF VALVES 
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mittee; and O. B. Schier, II, secretary, 
ASME 


Certificates of Award. Certificates of 
Award were granted to the following re- 
tiring section chairmen: William V 
Bishop, Atlanta; Edward L. Vieth, Cin 
cinnati; John E. Gerding, Cleveland; 
Lawton L. Johnston, CSRA, 1957-1958; 
James E. Ettorre, Fairfield County; R 
Keith Tobin, Westmoreland; I. H. Lund- 
gren, Youngstown; and Harry E. Lund- 
berg, Fairfield County, July 1, 1957 to 
Dec. 31, 1957 


Engineers Joint Council. 
corporation for Engineers Joint Council, 
issued by the Secretary of the State of 
New York, March 20, 1958, and certain 
amendments and changes to the Consti- 
tution of EJC, among which was a revi 
sion to include the American Institute of 
Industrial Engineers as a constituent so- 
ciety, were approved. It was reported 
that the EJC Board of Directors has ac 
cepted the Louisiana Engineering Society 


Articles of In 


Tue application of each of the candidates listed 
below is to be voted on after July 25, 1958, pro 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments or objec- 
tions should write to the Secretary of The Ameri- 
can Society of Mechanical Engineers immediately 


New Applications and 
Transfers 


California 


CarRisen, WiiiiaM F., San Carlos 
Frepcer, Ricnarp P., Hollywood 
Gorestan, Bovanp, So. Pasadena 
®Gross, WiiitaM A., San Jose 
Howst., Ropert P., San Francisco 
Kerrr, Srpney, Rivera 

Lucuetti, Henry R., Mountain View 
Marace, Roperr I., Gardena 
Mepow, Juries, Los Angeles 
@®Parpen, Rosert J., Santa Clara 
@STraNNARD, James H., Jr., San Francisco 
Stevens, WiiviaM M., San Francisco 
Treapwet., Water L., Alameda 
Wotpert, Arten, San Diego 


Connecticut 

@BroapneaDd, Morcan A., Naugatuck 
@®Buck.iey, Epwarp P., Granby 
®Corne tt, Ropert W., West Hartford 
Dickey, Tuomas A., Fairfield 
McCrure, Avan C., Groton 

Zack, Davip F., Deep River 
Delaware 

DuveKxor, THeopore, Wilmington 
McKenna, Tuomas A., Wilmington 


District of Columbia 


Jounson, Partie V., Washington 


Florida 


Reep, Cuarves R., Pensacola 


Georgia 


@Hovan, Steruen B., Chamblee 


@ Transfer to Member or Affiliate. 
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as an afhliate member. On recommenda- 
tion of the EJC Board of Directors the 
ASME Executive Committee voted to ac- 
cept the application of the American 
Institute of Plant Engineers for associate 


membership in EJC 


National Transportation Policy. The 
Executive Committee voted to recommend 
that Engineers Joint Council undertake 
a major study looking toward the de- 
velopment of a national transportation 
policy, covering air, water, highway, 
rail, etc 


AIChE 50th Anniversary. Preparation 
of an appropriate scroll to AIChE in 
commemoration of its fifticth anniver- 
Sary was approv ed. 


Recognition of Engineers. It was voted 
to recommend to Engineers Joint Council 
that its Committee on Honors undertake 
a survey of the various statues, plaques, 
and other media recognizing the achieve- 


ments of engineers in communities 












CANDIDATES 
FOR MEMBERSHIP AND 
TRANSFER IN ASME 





@Backiunp, Joun R., Bloomington 
Jounson, Ricwarp L., Rock Island 
Mezera, Ervin F., Evergreen Park 
NucGent, Witiram W., Kenilworth 
Scuaper, Joun H., Chicago 
Scurover, Georce B., Chicago 


Indiana 


Sacer, Homer A., Mishawaka 


Kentucky 


Dean, Louts A., Paducah 
Kemp, Cu#arves E., Benton 
Ricneson, Henry A., Paducah 


Maryland 


@Ant, Maurice, Severna Park 
@®Reuwer, Micron J., Army Chemical Center 


Massachusetts 


Enoutisu, Ropert E., Norwood 
FINLAYSON, FRANK S., Worcester 
Forrester, Ricwarp L., Watertown 
Hamm, Cuarvies R., Marblehead 
Hover, Donacp C., Springfield 
McKay, Ricnarp F., Boston 

Ross, Donatp M., Townsend 
STAszesky, Francis M., Boston 
Warp, Harry C., Milton 


Michigan 

Bret, Frank A., Detroit 

Carey, James F., Birmingham 
KANAAN, ZivapD M., Detroit 
O’Connett, Epwin J., Detroit 
Papworth, Rogert L., Houghton 


Minnesota 


FInGeRSON, Leroy M., St. Paul 
@Ruporesu, James E., Minneapolis 
@Weper, Erwin, St. Paul 


Missouri 


Ciemens, WiiitaM J., Kansas City 
LEINWEBER, DonaLp M., Lee’s Summit 


Nebraska 


@Wikins, Jack L., Omaha 
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throughout the country and develop a 
plan for permanent recognition of en- 
gineers atthe local level. 


Appointments. The following appoint- 
ments were noted: 


Stephen D. Moxley, inauguration of 
President Frank A. Rose, University of 
Alabama, April 9, 1958 


Ralph L. Goetzenberger, inauguration 
of Dr. MacDonald, Rector, Catholic Uni- 
versity of America, April 16, 1958 


William H. Byrne, dedication of Rogers 
Hall and inauguration of President Ernst 
Weber, The Polytechnic Institute of 
Brooklyn, April 19, 1958 


A. W. Weber, T. H. Chilton, and D. L 
Katz, Fiftieth Anniversary of the Ameri- 
can Institute of Chemical Engineers, 
Philadelphia, Pa., June 22-27, 1958. 

E. P. Berg, ASME representative, 
Washington Award Dinner, Chicago, 
Ill., May 9, 1958 


New Jersey 


BLATTNER, Ernest W., Trenton 
Burcert, Henry, JR., Bergenfield 
Mutr, ARTHUR J., Englewood 
MULLEN, Josepu F., Teaneck 
@Paraskevas, Paut T., Roselle Park 
Snyper, Bartrp, Maplewood 

Vatva, VINCENT T., Harrison 


New Mexico 


Lemmon, Georce V., Albuquerque 
Srmmons, CHarRves L., Jr., Albuquerque 
Wixkes, Perry R., Jr., Albuquerque 


New York 


Cammack, WiitiaM C., Jr., Jamaica, L. I 
Carney, Francis X., Binghamton 
@Cuase, Roperr S., Jr., New York 
Creary, Joun V., Jr.. Mt. Vernon 
@®Fercuson, Grover W., Beacon 
@Fiscuer, Georce K., Bay Shore, L. I 
Garrison, Maurice R., Buffalo 
Hersst, Joun G., Jamaica, L. I 
@KaurrMann, WriitaM M., Hamburg 
Koca, Yosuro, New York 

@Lanovis, Frev, New York 

LanGke, Eswortny P., New York 
Levis, Wiiuts S., Jr., Rhinebeck 
Murray, Parrick J., Flushing 
P4cMITER, LAVERN W., Wellsville 
Pummer, Rowtanp A., New York 
ScnuTTLer, Frep J., South Ozone Park 
ScaTer, Ropert W., New York 
SzOMANSKI, EuGentusz, Bay Shore, L. I 
@Trciimncnast, Joun A., Valhalla 
Westratt, Georce C., Scotia 
Warrtney, Grsert C., Jr., Dansville 


North Carolina 


Beecuine, Srpney R., High Point 
O’Brien, Dupvey, Charlotte 
WHITEHEAD, Henry L., Jr., Charlotte 


Ohio 

Anpapural, Gost D., Cleveland 

Beiscuer, Georce M., Shaker Heights 
CHAUDHURY, SUBHENDUJyYuUTI B., Cleveland 
CHIAVERINI, Mauro, Circleville 

Furniss, Loree E., Columbus 

GrenGa, Joserx R., Youngstown 
Gutmont, Forest R., Alliance 

Have, Cuester J., Cleveland 


(ASME News continued on page 116) 
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Headquarters for the Con- 
ference and Exhibits will be 
famous Edge- 
Hotel. Air 
comfortable 


Chicago’s 
water Beach 
conditioning, 
rooms, accomodations for 
Conference activities, and 
facilities for after-hours re- 


laxation. 


INTERESTED IN HEAT TRANSFER? 
... this will suit you to a AT! 


2nd National Heat Transfer Conference and Exhibit 
Edgewater Beach Hotel, Chicago, August 18-20, 1958 


FOR EVERYONE concerned with the 
broad field of heat transfer, the 1958 
Conference and Exhibit promises to be 
one of the top events of the year. The 
first Conference, held last year at Penn 
State, 
From indications of the interest and 


enjoyed tremendous — success. 
enthusiasm now building up, this year’s 
event should prove to be an even bigger 


success. 


The theme of the 2nd National Heat 
Transfer Conference and Exhibit. will be 
industrial and practical applications of 
heat transfer, plus some theoretical 
Two technical sessions, morn- 


Once again, the 


aspects. 
ings and afternoons. 
Conference will be co-sponsored by the 
American Institute of Chemical Engi- 
neers and The American Society of 
Mechanical Engineers. 

A. S. Foust, 
Professor of Engineering, 
Lehigh AIChE and 
Sigmund Kopp, Chief Application Engi- 
neer, Alco Products, for ASME—More 
will be pre-printed 


The Program Chairmen 
Chemical 
University, for 


than fifty papers 
and distributed as part of the registra- 
tion fee. 


A high-spot of this year’s event will be 
the exhibits of leading manufacturers 
in the heat transfer field, featuring 


MECHANICAL ENGINEERING 


latest in equipment, materials and tech- 
A partial list of companies 
which have scheduled exhibits includes: 
American Heat Reclaiming, Baker Per- 
kins, Curtiss-Wright, Dow 
Chemical, Kontro, MSA 
Research, National Carbon, Parks- 
Cramer, Republic Steel, Royal McBee, 
Thermon, Whitlock. 


niques. 


Cardox, 
Monsanto, 


You can look forward to meeting with a 
distinguished group of fellow-engineers 


ox 


Name 
Sponsored by the 
Institute 
Engi- 
The 


Society 


American Street 
of Chemical 
neers and 
American 
of Mechanical Engi- 


neers 


Company 


Position 


from all types of industrial & engineer- 
ing firms, universities, research organ- 
izations, etc.—all with special interests 
in one or many phases of heat transfer. 


A complete advance program, housing 
information, a social schedule, and full 
registration details are now ready. 
Accomodations will be limited, so please 
don’t wait to make your arrangements. 
Use this convenient coupon or write on 


your company letterhead. 


Mr. Joel Henry, Assistant Secretary 
American Institute of Chemical Engineers 


25 W. 45th Street, New York 36, N.Y. 
Please send me a program and registration details for 


the 2nd National Heat Transfer Conference and 


Exhibit. 


City ° Zone & State 
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Jorpan, Cuarves S., Cleveland 
®Komisar, Aaron, Cincinnati 
MBIKLEJOHN, James, Barberton 
Murry, Tenner! S., Cleveland 
RAVINDRAN, NEELAKANTAN, Cleveland 


Sart, Atrrep J., Cincinnati 
@Scurank, Epwin P., Akron 
Serry, K. A. V., Cleveland 


SRINIVASA, SAMPATHIENGAR, Cleveland 
@Varco, E. James, Cleveland 


Oklahoma 


PeTrerRson, Mecvin J., Tulsa 
Towner, Joun W., Tulsa 


Oregon 


Letsure, Everett R., Portland 


Pennsyivania 

SARWALA, ISHWAR C 
SCHENBRAND, WILLIAM H., JR., 
BLoxaM, FRANCIs S., Pittsburgh 
Doncats, Ricwarp A., Pittsburgh 
Gorr, Kennetu W., Philadelphia 
Gooptt., Joun J., Erie 


Pittsburgh 
North Wales 





HAMMOND, CHARLES P., Baden 
@®Herter, Tuomas J., Pittsburgh 
Juneja, ParsHotamM L., Pittsburgh 


Philadelphia 
Rutledge 


®Lewis, Epwin L., 
MARSHALL, TERRELL, JR 


(1925-1957), tool design en- 
New York, N. Y., died 
) Melbourne, Australia, 
Dec. 26, 1925. Parents, K. C. and Ivy Chun 
Education, BS(AE), Cornell University, 1950 
Married, Ida-Tung Chun, 1955 Assoc. Mem 
ASME, 1950. Survived by his widow 


Charles Remington Ellicott (1880-1957), re- 


tired vice-president, Westinghouse Air Brake Co., 
y Born, 


Chun 
y & O'Keefe 
1957. Born, 


_ Peter G. 





New York Y., died November, 1957. 

Chicago, Ill., Nov. 13, 1880. Parents, Joseph 
Remington and Jessie (Ford) Ellicott Educa 
tion, BS, Vale University, 1902. Married Marion 
Follett, 1903; children, Charles R., Jr.; Mary 
Elizabeth; and Joseph Andrew Mem ASME 
1916. Mr. Ellicott began his career with West- 


inghouse Air Brake in 1902 as an apprentice and 
in subsequent years was construction engineer, 
representative, Eastern manager, and resident 
vice- president Survived by his widow 

Samuel David Fitzsimmons (1889-1957), con 
sulting engineer, Pawtucket, R. I., died May 11, 
1957. Born, Taunton, Mass., Sept. 30, 1889 
Education, attended high-school. Mem. ASME, 
1924 Early in his career Mr. Fitzsimmons had 
been employed by the Jencks Spinning Co. Sub 
sequently he was employed by the State of Rhode 
Island, the Y.M.C.A., and the Brown & Sharpe 
Manufacturing Co 


Edward Vinton French (1868-1958?), whose 
death recently was made known to the Society, 
was the retired president of Arkwright Mutual 
Fire Insurance Co., Boston, Mass. Born, Lynn, 
Mass., March 11, 1868. Parents, Benjamin V 
and Elisa Ellen (Tufts) French. Education, BS, 
Massachusetts Institute of Technology, 1889 
Married Mary O. Wentworth; two daughters, 
Helen Wentworth (Mrs. Jerome C. Greene) and 
Mrs. Margaret Vinton Brown. Mem. ASME, 
1905. For over 40 years Mr. French had been 
actively engaged in fire-protection engineering 
problems. Before joining the fire insurance com 
any of which he later became president, he had 
or a short period been an instructor in the me 
chanical-engineering department at M.I.T. Dur 
ing World War I he served with the AEF as a 
Major in the U.S. Army. He was the author of 
a book, ‘‘Factory Mutual Insurance,’’ and of sev- 
eral articles on fire protection 


Vivian Joseph Gianelloni (1892-1957), execu- 
tive vice-president and director, Punta Alegre 
Sugar Sales Co., Havana, Cuba, died November, 
1957 Born, Longwood Plantation, La., Oct. 28, 
1892. Parents, Sabin Joseph and Julie Marie 
(Lefebvre) Gianelloni. Education, BS, Audubon 
Sugar School, Louisiana State University, 1913 
Married Marcelle Ellis Tarilton, 1918 (d. 1939), 
four sons, Vivian, Jr., Giles S., Arthur L., and 
Ignatius L. Gianelloni. Married 2nd, Marjorie 
Daniell, 1940. Jun. ASME, 1917; Assoc-Mem 
ASME, 1919; Mem. ASME, 1924. Mr. Gian- 
elioni had been an expert in the design, erection, 
and operation of cane sugar factories. He served 
in World War I as a lieutenant in the U. S. Army, 
Coast Artillery Corpsin France. He was a mem- 
ber of Sociedad Cubana de Ingenieros, Asociasién 
de Técnicos Azucareros, and American Chamber 
of Commerce. 


116 / suLY 1958 


Pittsburgh 


McDowe tt, Tueopors A., JR., 
@®Never, Ropert D., Oreland 
OsBLey, ALAN L., Irwin 
@®Reser, Joun, Jr., Manheim 
Rep, Russet S., Pittsburgh 
Retnitz, Freperick, Philadelphia 
@SoNNEMANN, Georce, Bethel Park 
STRECKER, JoHN M., Bradford 
Weaver, Joserpn M., Pittsburgh 
@Wesser, Crarence E., York 


Rhode Island 


CARRIER, NORMAND E., 
MYLONAS, CONSTANTINE, 


South Carolina 


Bisnop, Jerry R., Whitney 


Rumford 
Providence 


SCHREIBER, Ricnarp E., Aiken 
Tennessee 

Huntviey, W. Ricuarp, Oak Ridge 
Texas 


®ApsRaMSON, HyMAN N., San Antonio 
ApaMs, CHARLES N., Odessa 
CARAMEROS, ALEXANDER H., 
Epmonpbson, Paut B., Dallas 
HawortH, Donacp R., Arlington 
Mars, Garecp E., Houston 


El Paso 


OBITUARIES 


Joseph Haag, Jr. (1896-1958), president, Todd 
Shipyards Corp., New York, N. Y., died March 
10, 1958. Born, New York, N. Y., Sept. 14, 
1896. Parents, Joseph and Nellie (Geanéea! 
Haag. Education, Stevens Institute of Tech- 
nology, 1918; hon. ME, 1944 Married Camilla 
Marie Ashurst, 1935. Mem. ASME, 1931 
Mr. Haag had been with Todd Shipyards since 
1917 He served as an engineering officer in the 
U. S. Navy during World War I Early in 
World War II he negotiated with the British 


Purchasing Commission in the construction of 
shipyards in Maine and California where 60 
British freighters were built and the blueprints 
laid for the U. S. wartime shipbuilding programs 
For these efforts he received the Navy's Certificate 
of Commendation. He was a member of the 
American Bureau of Shipping and a director of the 
Shipbuilders Council of America. Survived by 
his widow; and two sisters, Miss Florence G 
Haag and Mrs. Edna Busschaert 


Albert J. Horton (1876-1958), patent attorney 
R. Hoe and Co., Inc., New York, N. Y., died 
March 6, Born, New York, N. Y. Dec 
11, 1876. Parents, Jacob C. and Susan Adelia 
(McCord) Horton Education, graduate of 
New York City schools Married Emily S. Run 
yon, 1911; oneson, Roger R. Horton. A licensed 
engineer in the State of New York, Mr. Horton 
held over 100 patents for electric motor-control 
equipment, printing machinery, and accessory 
devices. Survived by his widow, Emily R. Hor 
ton 


Marcello Aberdeen King (1892-1958), vice 
president, engineering, Elliott Co., Jeanette, Pa 
died March 20, 1958. Born, Wellsville, N. Y., 
Dec. 1, 1892. Parents, Aberdeen R. and Sarah 
L (Olmstead) King Education, BS(ME) 
University of Michigan, 1916. Married Eleanor 
M. Church, 1925. (d. 1944). Jun. ASME, 1919; 
Assoc-Mem. ASME, 1921; Mem. ASME, 1935 
Fellow ASME, 1950. Mr. King had been with 
the Elliott Co. for 34 years with the exception of 
five years spent as executive engineer at the 
Worthington Pump and Machinery Corp., Wells 
ville, N His outstanding contributions were 
made toward the development of commercial lines 
of turbines in ranges of pressure, temperature, and 
capacity which had not previously been encoun 
tered except in special machines. He was also a 
pioneer in the development of turbine and gear 
drive for pumps used in hydraulic dredging 
He had been the author of several papers on these 
subjects. Survived by his daughter, Nancy 
King, Greensburg, Pa.; a sister, Mrs. Clemency 
King Coulson, Genesee, Pa.; a niece, Mrs. Har- 
riet Newell, Tucson, Ariz.; and a nephew, Lindsey 
Lord, Portland, Me 


Bery! Edward Livingston (1908-1958), senior 
project engineer, Industrial Machinery Division, 
Carrier Corp., Syracuse, N died March 13, 


1958 


1958. Born, Indiana, Pa., Nov. 16, 1908. Par 
ents, Charles F. and Flora M. Livingston. Edu- 
cation, General Electric Co., apprentice drafting 
and design, 1930. Married Helen Millis, 1936 


Mem. ASME, 1957. Prior to his association with 
the Carrier Corp., Mr. Livingston had been with 
the Elliott Co., Jeannette, Pa. Survived by his 
widow. 





ROBERTSON, JOHN C., Freeport 
®TANG, Sur S., Houston 
Vermont 


McGIncey, Jeremian E., Essex Junction 


— 
Virginia 
@CUNNINGHAM 
FRUCHTMAN, IRVING 
Morseé, FREDERICK T 


Washington 


@®Houser, Ricnarp W 
@LANDERHOLM, Ratpu E., 
THAYER, JOHN A., Seattle 


Jounnigz M., Roanoke 
Hampton 
Charlottesville 


Seattle 
Spokane 


° 
Foreign 
Boucuer, RAYMOND 
COLLINSON, NORMAN 
Cross._ey, Joun H 
ELIpoRoOS, THEODORE 


Montreal, Que., Canada 
Toronto, Ont., Canada 

Intercol, Barranca, Colombia 

Montreal, Que., Canada 


Greaves, Lestre C. H., Wolverhampton, Eng 
land 

Harpwick, Barris J., Toronto, Ont., Canada 

Jatin, Sant S., Calcutta, West Bengal, India 

@Linares, Carvos T., Lima, Pert 

Sapcer, Rospert C., Toronto, Ont., Canada 
SANCHEZ, ALVARO, Bogota, Colombia 

Taya, Hart P., Renfrew, Scotland 


Marten Martensson (1892-1958), senior marine 
Bureau of Ships, Department of the 


engineer 
Navy, Washington, D. C., died March 29, 1958 
in Stockholm, Sweden Born, Arboga, Sweden, 


Nov. 15, 1892. Parents, Marten and Ida Kristina 


(Flygt) Martensson Education, ME, Chalmers 
Tekniska Institute, Sweden 1914. Married 
Gertrud Wahren; one daughter, Louise Assoc 
Mem. ASME, 1924; Mem. ASME, 1935. Mr 


eet served as an engineer in the Royal 
Swedish Navy He was a specialist in the design 
and layout of steam power stations. He was a 
member also of the Chalmers Engineer Society 
Sweden, and the American Society of Swedish 
Engineers 


Alfred Edwin McGruer (1900-1958), electrical 


engineer, Canadian Pacific Railway Co., Mon 
treal, Que, Canada, died March 1, 1958. Born 
Barrow, Lancs England, Dec. 13, 1900 Educa 
tion, Montreal Technical Institute, 1916. Mem 
ASME, 1952. Mr. McGruer held a patent for an 


automotive direction indicator and a boiler-gage 
illuminator. He was the author of several papers 
dealing with air pollution He held membership 
in the Canadian Standards Association, the In 
ternational Electrotechnical Commission, the 
Association of American Railroads, and the Air 
Pollution and Smoke Prevention Association of 
America He was an honorary life member of 
the Institute of Power Engineers, Canada He 
was licensed by the Ontario government 


Kenneth W. Reed (1889-1958), consulting en 
gineer and owner of firm specializing in machine 
design and or ter yn nt, and production manage 
ment, Cleveland, Chio, died March, 1958. Born, 
Beaver, Pa., Oct. 17, 1889. Parents, James M 
and Amelia (Moorhead) Reed. Education, AB 
Washington and Jefferson College, 1910; studied 
civil engineering at the University of Pittsburgh 
1911; BS(ME), Massachusetts Institute of Tech 
nology, 1913. Married Ada M. Best, 1916 
Mem. ASME, 1927. Mr. Reed held patents on 
boxmaking and threading machinery He had 
been the head of his own consulting firm since 
1929. During World War II he was in charge of 
equipment design, layout, purchase, and installa 
tion of the Ravenna Ordnance Plant, and a plant 
in charge of manufacture of the VT fuse. He 
served the Society on the local level as chairman 
of membership, 1933-1934; employment, 1934; 
and member on research committees, 1934-1935 
He was a member also of AAAS, ASM, SPEE, and 
the Cleveland Engineering Society. Survived by 
his widow; two daughters, Mrs. Dorothy V 
Coates and Mrs. Margaret Clough; son, Kenneth 
B. Reed; six grandchildren; brother, John; and 
sister, Mildred 


1927-1958), development 


James Joseph Ryan 
Warren, Pa 


Wells Corp 


engineer, Struthers ; 
died March 28, 1958. Born, Covington, Ky., 
Oct. 28, 1927. Education, BS(ME), University 


of Kentucky, 1951 Married Corinne Culbertson 
Assoc. Mem. ASME, 1951 Mr. Ryan was presi 
dent of the Warren Industrial Management As 
sociation Prior to joining Struthers, he had been 
associated with E. I. du Pont de Nemours and 
Pennsylvania Furnace and IronCo. Survived by 
his widow; two daughters, his parents, two sis 
ters, and a brother. 
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EACH 


SPRING 
BERYLLIUM ALUMINUM PHOSPHOR ALUMINUM 


BEFORE 
LOADING TUNGSTEN NICKEL STEEL MONEL PLATINUM COPPER BRONZE BRONZE BRASS ALLOY 


How much deflection 
do you want 


__ ina spring ? 


—_— 


The wide range of stiffness characteristics overlooked in the approach to spring selection 
available in different materials offer unusual not only of extension springs but other types: 
opportunity to solve spring deflection prob- flat, torsion, etc. Because our daily work in- 
lems. How wide is shown in the chart above. cludes such a wide range of spring usage, we 
The tension springs are all of identical dimen- are in a position to help you in the early stages 
sions but of different materials and indicate of spring consideration, both in material selec- 
the relative deflection obtained from applying tion and production short cuts. A handy pam- 
the same load (assuming the stresses are phiet to have at your elbow is our ‘Metal 
within safe limits). This basic principle is often Selector.’’ Write for your copy. 


Associated Spring Corporation General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. Raymond Manufacturing Division, Corry, Penna. Seaboard Pacific Division, Gardena, Calif. 
B-G-R Division, Plymouth and Ann Arbor, Mich. Ohio Division, Dayton, Ohio Cleveland Sales Office, Cleveland, Ohio 
Gibson Division, Chicago 14, Ill. F. N. Manross and Sons Division, Bristol, Conn. Dunbar Brothers Division, Bristol, Conn. 
Milwaukee Division, Milwaukee, Wis. San Francisco Sales Office, Saratoga, Calif. Wallace Barnes Steel Division, Bristol, Conn. 
Canadian Subsidiary: The Wallace Barnes Co., Ltd., Hamilton, Ontario and Montreal, Quebec se0s 
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JENKINS FIG. 106-A BRONZE GLOBE 


at that Wheel — Tough malleable iron. 
Design unequalled for cool, sure grip. 


at the Index Plate — Has Fig. No. 
etched in green background. Held by wheel nut 
which is secured by rolled-over spindle end. 


at that Spindle — Made of high tensile 
bronze. See how much heavier it is . . . how many 
more deeply cut threads engage bonnet. And, the 
crowned head that reduces friction on disc holder. 
Sure, it costs more to make a spindle this way. 
But it reduces wear, preserves packing, means 
easier operation. 


at the Packing Nut and Gland—Note 
the heavy and deep bronze hex. And, that bronze 
gland designed to compress packing toward spindle. 


at that Packing Box — Its depth 
equals 142 times spindle diameter. More packing 
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150 LBS. STEAM 


space means less repacking. An asbestos, lubri- 
cated and graphited packing is used. 


JOR at that Bonnet — One-piece, screw- 
over design with big hex surfaces is easy to 
remove. Take an extra look at the bevel joint 
between bonnet and body, serving as an internal 
brace against the crushing effect of the bonnet 
assembly. Millions of Fig. 106-A in use for years 
prove this unique design licks distortion and 
springing. 


“. at the Disc Holder — It's the Slip-on 
Stay-on type originated by Jenkins. Correct pro- 
tective depth prevents flaking or cracking of disc. 


OOK at the Disc — Easily renewed without 
removing valve from line. Made of compositions to 
suit various services . . . and made by Jenkins, the 
only maker of both valves and discs. 


THE FIRST renewable composition disc valve was a Jenkins Valve, originated 
nearly a century ago. Compare today’s Fig. 106-A Bronze Globe with any other. See 
why so many valve users agree that a Jenkins is still the FIRST for top value. For 
descriptive folder No. 189-B on the full line of Jenkins Bronze Globe, Angle and Check 
Valves write to Jenkins Bros., 100 Park Avenue, New York 17. 







300 LBS. 0.W.G 


Vv 


OnZS Vaives 


LOOK at that Body — Just compare wall 
thickness of this high tensile bronze body with 
any other valve. The factor of safety is many 
times higher than rating requires. See the curved 
diaphragm to protect seat from distortion by pipe 
strain. Note that the raised seat is higher to 
permit more reseating operations . . . and wider, 
so it won’t cut into disc. Pipe threads are full 
length and clean cut. 


at this . . . for Throttling 

—Just replace the standard disc 

nut with this Throttling Nut and 

a Fig. 106-A becomes well-suited 

to throttling service. This unique 

nut reduces the effects of wire 

drawing and its long legs restrict 

flow for accurate control. Many plants take ad- 
vantage of this versatile valve to reduce valve and 
parts inventory. 


JENKINS 
VALVES *& 
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Conveyor Chain 


Diamond Chain Co. Inc., 
Dura-Weld conveyor chain, a new develop 
ment in the manufacture of conveyor roller 
chain in which the top plate is welded to 
the chain link plates by projection welding 


announces 


This process forms a permanent metal 
fusion as strong as the metal itself and far 
superior to spot or other metal welding proc 
esses, the firm claims. 

The new design is said to give up to 35 per 
cent more rail load bearing area than other 
conveyor roller chains of the same general 
type. It allows the use of wider supporting 
rails so the load can be distributed over a 
greater area. 

The chain is detachable at any point as 
each link is a connecting link. It is inter 
changeable with present roller chains of 
the same general type and will operate over 


—K-1 


existing rails. 


Double Suction Pumps 

Expansion of its line of single-stag*, double 
suction pumps for fire or booster service has 
been announced by Allis-Chalmers. 

New additions to the line are 6 by 5-in. 
units (Type KSIF) rated 1000 gpm at pres- 
sures from 60 to 100 Ib, an 8 by 8-in. pump 
rated 2000 gpm at pressures from 60 to 100 
lb, and a 10 by 8-in. unit, Type SHF, rated 
2500 gpm, 100 lb pressure, 1760 rpm. 

The complete line of enclosed impeller 
pumps is approved by Underwriters’ Labora- 
tories and Associated Factory Mutual Cos., 
the company reports. Units are available 
in capacities of 2500 gpm, at heads to 335 ft 
and pressures to 145 psi with inside or outside 
hose headers, with or without circulating re- 
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lief valve, manual or automatic. 
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Oil Heater 
Cleaver-Brooks Co., 
heater designed for high temperature, low 
pressure heating of asphalt, heavy oils and 


announces an oil 


concrete. 

Forced circulation at 8 ft per sec is designed 
to distribute evenly the heat through coils. 
Automatic operation keeps operation safe, 
and air and fuel are proportioned for high 
combustion efficiency, the firm reports. 

The Peak-Temp oil heater heats and circul 
transfer oils through a 
system. A brochure points out how applica- 
tions of hot oil heating for the pre stressed 


ates heat closed 


concrete industry show lower costs and all 
season operation. The heater heats and 
circulates heat transfer oils to 450 F. The 
unit is produced in oil, gas, and combination 
1,800,000 Btu per hr 
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oil/gas fired models: 
and 3,000,000 Btu per hr input. 


Pneumatic Atomizing Nozzles 

Spraying Systems Co., announces newly 
designed wall-mounting pneumatic atomiz- 
ing nozzles, where the body acts as the 
flange. 

To mount the nozzle all that is required 
is the drilling of one hole for entry of the 
nozzle cap and the drilling and tapping of 
four '/, in. holes for fastening screws. 
When used for spraying into a pressurized 
chamber, a gasket between the nozzle 
body and wall seals the closure. 

Because of this design, the nozzle is suit 
able for any wall thickness and may be 
transferred and reused with later installa 
tions no matter what the new wall thicknesses 
may be, the company reports. 

The nozzles are available in all the firm’s 
'/, J air and fluid nozzle set-ups, in a choice 
of brass or Type 303 stainless steel, with rear 
shut-off needle as shown, with clean-out 
needle assembly, or with plug only. They 
are identified as the '/, JDL wall mounting 
pneumatic atomizing nozzles. —K-4 


‘ 
Electric Brake 

Stearns Electric Corp., 
availability of an Underwriter’s approved 
Stvle UH76A-9 brake with a maximum 
torque rating of 105 Ib ft, suitable for 
mounting on the NEMA C flange of motor 
frames 213 through 256U. 

By use of an adapter, mounting on 284U 
and 286U motor frames is possible, the 


announces _ the 


company reports. 

This unit is an addition to the Class I 
Group D line and can be offered for floor 
or motor mounting, horizontal or vertical 
mounting, alternating current only. The 
firm’s unitizing construction, whereby all 
operating parts are mounted on a common 
plate, is also incorporated in this model. 


—K-5 











VACUUM PUMPS and 
COMPRESSORS of the 
Liquid Ring Type 


System DARDELET 


Manufactured in France, 
in Belgium, in Switzerland, in Italy 
in Spain, in Brazi 
Researches a licence-holder 
in le 


R.L. 


DARDELET 


7 bis, rue Gay-Lussac - Grenoble - France 


Write to: 
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Official U.S. Navy Photograph 


when all 


MANKIND... 


is gazing at the heavens wondering if its 
bleak and silent spaces will be friend or foe 
our Nation’s security depends, more 

than ever before, on the Engineers’ and 
Scientists’ determination to make major 
scientific break-throughs rather than mere 
improvements in existing hardware. 

The professional staff of the Vitro Silver 
Spring Laboratory is dedicated to this goal. 


Our present openings are few but extremely 
challenging. For detailed information 
address your inquiry to: 

Manager, Professional Employment 


Silver Spring Laboratory, Dept. 303 
Vitro Laboratories 
14000 Georgia Avenue, Silver Spring, Maryland 


Viff7 LABORATORIES 


Division of the Vitro Corporation of America 
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Diamond Abrasives 


Man-made diamond abrasive wheels and 
hones are being added to the regular diamond 
abrasive line of Carborundum Co., Bonded 
Abrasives Div. 


Designated MD, the resin-bond wheels are 
available in 100 and finer grits and in 25, 50, 
75, and 100 concentration. Metal and vitri- 
fied bond wheels are made in selected con- 
centrations in the same range of grit sizes. 


—K-6 





Welded Metal Bellows 


Welded metal bellows assemblies, custom 
engineered in a variety of sizes and special 
metals to provide extreme accuracy and life 
over a wide range of critical operating con 
ditions, are now in production at the Bridge 
port Thermostat Div., Robertshaw-Fulton 
Controls Co. 

The bellows permits designs that are 25 
to 50 per cent smaller than conventional 
bellows, thus reducing the size of the as- 
sembly package, the company reports. 
The assemblies are available in small or 
large production runs in metals such as 
AISI 300 and 400 series stainless steel 
inconel-X, Ni-Span-C, titanium, zirconium, 
and other weldable, nonferrous materials. 

They may be designed with flat, spherical, 
stepped, and other specially-shaped plates 
as thin as .003 in. with +.0001 tolerance 

The firm states that the bellows built of 
individually-welded plates may have many 
more convolutions per inch of length than 
conventional hydraulically-formed bellows. 
This, coupled with the precision inert gas 
welding process and the resistant charac- 
teristics of special metals used, is designed 
to result in a precision-controlled effective 
area and a lower spring rate. 

The new welded bellows assemblies can 
be designed to meet specifications such as 
resistance to corrosion, fatigue, salt spray, 
steam, and other environments, high pres- 
sures, and extreme high and low tempera- 
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tures. 
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Bleeder Valve 

An original design bleeder valve made of 
corrosion-resistant polyvinyl chloride has 
been developed by Walworth Co. 

The valve can be used for bleeding, sam 
pling, or drawing off small amounts of liquid 
from pipe lines, duct systems, tanks, and 
similar applications, the company states. 
It has no packing and operates in the same 
way as a drain cock on an automobile radi- 
ator or steam be viler. 

A seal formed by the back seat at the 
base of the valve stem is designed to insure 
tight closure. Left hand threading causes 
the valve to close when hand-wheel is rotated 
in the standard, clockwise direction. It has 
been tested successfully at pressures up to 
ten times recommended working pressures 
for pve systems, the company reports. 

The valve is available in */,-in. size with 
male IPS threads. It can be screwed into 
any female threaded */,-in-fitting or fixture, 
or can be used with appropriate bushings for 
ize adjustments. —K-8 


High Speed Lubricant 

To meet the high speed and high tempera 
ture lubrication requirements of supersonic 
aircraft and missiles and sea and land equip 
ment, Shell Oil Co. has developed a new 
“extreme temperature grease’ with an 
operating range from —45 to 600 F. 

Until now, extended lubrication intervals 
with conventional grease at 600 F and speeds 
of 30,000 rpm was impossible, the company 
States. 

Designated grades ETR Grease B and 
ETR Grease D, the lubricant for the past 
two years was field tested by leading bearing, 
aircraft, and engine manufacturers, and is 
regarded as meeting most of the present 
requirements for extreme high temperature 
lubrication of anti-friction bearings. 

In one evaluation test of high temperature 
performance, in a test rig operating at 10,000 | 
rpm, the grease performed satisfactorily for 
1181 hr at 450 F, 621 hr at 500 F and 162 hr 
at 600 F. At 450 F the bearing performance 
of the grease will surpass the 500 hr minimum 
specified in MIL-G-25013, the firm reports. 

—K-9 | 
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Inch for inch, the lowest-cost way 
to take care of pipe motion 


, Mi 
Never needs maintenance, ie 
because it’s completely ‘A 
packless 


Heliarc welded construction... 
and steel-encased for protection 
from external damage 


Its 2-ply stainless steel 
Flexon bellows is designed 
to outlast the building 


INSTALL IT... FORGET IT! 


You can bank on it . . . Flexon Model H Expansion Compensators 
cost much less per inch of stroke than any other method of absorb- 
ing pipe expansion! Yet the Model H is built for hard service, with 
its 2-ply stainless steel Flexon bellows, positive internal guide and 
anti-torque device, and full protection from external damage. 


This is why engineers and piping contractors are specifying the 
Model H for thousands of industrial piping jobs—in heating sys- 
tems, process piping, steam tracing, power piping —that use pipe 
up to 3” and require up to 2” total movement at each Expansion 
Compensator. Working pressures to 175 p.s.i. for 34” and 1” sizes; 
to 125 p.s.i. for larger sizes up to 3”. 

Make the Flexon Model H Expansion Compensator a cost-cutting 
part of your next piping job. Write for design and cost data, and 
the name of your Flexon representative. 


corporation 
EXPANSION JOINT DIVISION + 1317S. THIRD AVENUE, MAYWOOD, ILLINOIS 


Cc Cx 


EXPANSION JOINTS METAL HOSE NON-METALLIC HOSE stu0)lWwsS AIRCRAFT COMPONENTS 








... all yours 
Tamr-@r-jialeil= 
package 


rue PITUSVILLE 


3-PASS 
BOILER-BURNER UNIT 


This is the modern 3-PASS boiler with complete 
wet back that makes refractory problems a thing 
of the past . . . the Titusville Boiler that gives you 
faster steaming, better heat extraction, higher 
efficiencies all along the line! No welded tubes, 
lower stack temperature—everything for longer 
pcestcy — life and dependable service. Check us! 
wiletin O- 








A Division of 


BOILER DIVISION 
BOILERS for Power and Heat .. . High and Low Pressure ... 
Water Tube .. . Fire Tube .. . Package Units 


PROCESSING EQUIPMENT DIVISION 


Crystallizers . . . Direct Fired Heaters . . . Evaporators . . 


Heat Exchangers . . . Mixing and Blending Units . . . Quick TITUSVILLE, PENNSYLVANIA 


Opening Doors . . . Special Carbon and Alloy Processing 


Vessels . . . Synthesis Converters Manufacturers of A Complete Line of Boilers 
. for Every Heating and Power Requirement 
FORGE DIVISION Plants at Titusville, Pa. and Warren, Pa. 


Crankshafts .. . Pressure Vessels . . . Hydraulic Cylinders . . . 


Shofting . . . Straightening and Back-up Rolls Offices in Principal Cities 
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Flexible Coupling 


Link-Belt Co. has announced a new low 
cost geared flexible coupling for shaft di 
ameters up to 17/sin. Called the Type MC, 
it is designed especially for use as a motor 
coupling in transmitting electric motor 
power to pumps, generators, speed reducers. 


Basic principles of operation are like those 
of a conventional geared coupling, i.e., ex- 
ternally geared hubs are mounted on the 
shafts and joined flexibly by an internally 
geared sleeve. Power transmitting parts 
are steel and fully machined. 

The coupling sleeve is of one-piece design, 
and the coupling is enclosed in a two-piece 
metal cover, which is sealed to prevent 
loss of lubricant or entry of contaminants. 

The company says a special feature of 
the coupling centers on the use of spiral 
camlocking fasteners which join the cover 
flanges. These fasteners are permanently 
assembled as part of the cover halves (there 
are no loose bolts and nuts) and require only 
a quarter turn for fastening or detaching. 


—K-10 


Chiller-Recirculator 

An improved type of liquid chiller is an- 
nounced by the J. E. Watkins Co. It is said 
to deliver a heat transfer rate as much as 
double the rate obtained by immersion or dry 
expansion type chillers. 

The upper horizontal drum of the chiller 
contains a conventional bank of tubes 
through which flows the material to be 
cooled. Liquid refrigerant is sprayed over 
the tube bank and absorbs its heat of evapora- 
tion from the tubes. Refrigerant vapor is 
drawn out of the top of the upper drum. 

Excess liquid is drained from the upper 
horizontal drum to alower drum. When the 
liquid rises in the lower drum to its upper 
control level, the drum automatically 
switches from the draining cycle to the pump- 
ing or return cycle. By means of high pres- 
sure gas from the receiver (or from the con- 
denser), the excess liquid is pumped back to 
the chiller sprays. When the liquid falls to 
the lower control level, the drum automatic 
ally switches from the pumping cycle back to 
the draining cycle. 

For freon systems, the operation is essen- 
tially the same except that a special type of 
oil separator is included which returns the 
separated oil to the crankcase of the com- 
pressor, the company reports. —K-11 
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Latch Relays 

Mechanically-held latched-in relays with- 
out vertical height disadvantage have been 
added to its line of 10-amp control relays 
by Clark Controller Co. The new Type 
PML relays are available in nine models 
with from two to ten poles. 

Mounting dimensions are standard and 
parts interchangeable between Type PM 
magnetic relays and the new Type PML 
latch relays. Because the latch unit does 
not require increased vertical height, mag- 
netic, and latch relays may be grouped in 
rows as desired without waste of panel 
space, the firm reports. 

The latch unit occupies the space of two 
poles. Since the latch unit coil is designed 
for continuous duty, it is not necessary to 
use a relay pole to cut out and protect the 
tripping coil. 

The modular construction of the PM 
relays is also used for the PML latch relays. 
Poles and latch units are individually re- 
movable and replaceable without disturbing 
other poles or their: wiring. All access for 
wiring, inspection of contacts, and removal 
or replacement of poles or latch unit, is 
from the front. 

Because of solid side walls provided by 
the modular construction, no extra electrical 
clearance is required between adjacent 
relays, conserving horizontal panel space. 
The construction provides a solid shelf 
along the relay top for flat or bundled wiring, 
saving an inch or more of vertical height 
between rows of relays, the company states. 
A 7/s-in. clearance is required below the relay 
magnet for coil change on either relay type. 

Latch relays with up to six poles are 
available without double-decking. Contacts 
may be converted between normally-open 
and normally-closed in the field without 
extra parts. Latch unit wearing surfaces 
are nylon on phenolic. Contact carriers are 
nylon, and the linkage between contact 
carrier and magnet is floating so no vibra- 
tion or shock is transmitted. —K-12 
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The BS&B Quik-Sert Safety Head isolates the relief valve 
from the product under pressure. Mounted under the valve 
inlet, it is “bottle tight” until overpressure reaches the rated 
pressure of the preformed metal rupture disc. 

The Quik-Sert Safety Head flange assembly is located 
inside the bolting of companion flanges. Easy insertion and 
removal is accomplished through the use of jack screws. 


A BS&B Quik-Sert Safety Head Under 
the Relief Valve Gives You These Advantages 


e Stops product loss at normal operating pressures 
» Assures proper valve function at set pressure 

» Lowers maintenance costs 

e Reduces shutdown time 


BS&B engineers will be glad to evaluate your pressure 
system for proper applications of the Quik-Sert Safety Head. 


Write, wire or phone... 


Bracx, SivaLits & 
ee 
BRYSON. INC. 


Safety Head Division, Dept. 2-FQ7 
7500 East 12th Street, Kansas City 26, Missouri 
Telephone: BEnton 1-7200 
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With a YODER... 
ONE MAN PRODUCES 
20,000 FEET OF 
SHAPES A DAY! 


Cold-roll forming with a Yoder Roll- 


Forming machine makes spectacular pro- | 


duction possible in many metalworking 
applications and industries. 


A multitude of shapes, simple or com- 


plex, produced from a wide variety of | 


coated or uncoated stock, and destined 
for a virtually endless list of purposes, 
can be easily, quickly and economically 
produced with a Yoder cold-roll form- 
ing machine. 

Whether it be moldings, structurals, 
siding, roofing, tubulars, cabinet shells, or 
any one of a thousand requirements, it 
can be quickly produced with accuracy 
and uniformity the Yoder way. The con- 
version cost is usually so low that even 
part-time operation makes a Yoder cold- 
roll forming line a profitable investment. 


A great many modifications of the basic 
shape such as welding, coiling, ring form- 
ing, notching, perforating, embossing 
and cutting to length, can be simultane- 
ously introduced with little or no addi- 
tional labor cost. It will pay you big 
dividends to fully investigate the advan- 
tages of Yoder cold-roll forming. A fully- 
illustrated, 88-page book clearly discusses 
every important aspect of this amazingly 
versatile method of metal fabrication... 
it is yours for the asking. 


THE YODER COMPANY 
5499 Walworth Ave. » Cleveland 2, Ohio 








COLD ROLL 


(YODER Baus 


=” MACHINES 
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Valve Conversion Unit 

C. H. Wheeler Mfg. Co., announces a unit 
for converting installed valves from hand- 
operation to electric motor operation. 

According to the firm, the unit can be 
installed without special engineering, disturb- 
ing piping or replacing existing valves. 

Normal installation consists of six steps 
which can be performed with ordinary tools. 
The unit, called Valvmatic, can be used in 
nearly every application where the valve 
handle doesn’t rise, and where the valve 
handle can rotate when the valve is operat- 
ing under power, the company reports. In 
the event of power failure, the valve can be 
restored to manual operation by removing 
two pins. 

Position and torque limits are provided in 
both directions of rotation to prevent valve 
injury. The unit can be moved from one 
valve to another, and no special wiring is 
needed. It is not necessary to remove the 
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valve from the line to install the unit, nor is 
machining of special valve nuts involved. 


—K-13 





Heat Exchanger 

A line of small rotary, air-to-air heat ex- 
changers which can take waste gases at tem- 
peratures as high as 1000 F has been de- 
veloped by Air Preheater Corp. 

About 20 in. in diameter and 11 in. in 
overall depth, the new compact rotary re- 
generative heat exchanger can handle flows 
of 250 cfm. Larger units up to 4 ft in diame- 
ter can handle flows as high as 2600 cfm. 
Efficiencies of 90 per cent or more can be 
realized, the company says. 

Arrangement of multiple units in parallel 
with common ducting will accommodate 
flow rates greater than 2600 cfm. 

Chief component of the exchanger is the 
rotor with individual sector shaped baskets 
that contain the heating element. _ Seals 
and sealing surfaces remain plane and par- 
allel to minimize leakage despite severe 
axial temperature gradient in the heating 
elements during operation. Drive for the 
rotary regenerator is a '/, hp gearhead motor. 


—K-14 
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ff the talented 


engineer CS scientist 


APL OFFERS 
GREATER 
FREEDOM OF 
ACTIVITY 


APL has responsibility for 
the technical direction of 
much of the guided missile 
program of the Navy Bureau 
of Ordnance. As a result 
staff members participate in 
assignments of challenging 
scope that range from basic 
research to prototype test- 
ing of weapons and weapons 
systems. 


A high degree of freedom 
of action enables APL staff 
members to give free rein 
to their talents and ideas. 
Thus, professional advance- 
ment and opportunities to 
accept program responsi- 
bility come rapidly. Promo- 
tion is rapid, too, because 
of our policy of placing 
professional technical men 
at all levels of supervision. 


APL’s past accomplish- 
ments include: the first ram- 
jet engine, the Aerobee high 
altitude rocket, the super- 
sonic Terrier, Tartar, and 
Talos missiles. Presently the 
Laboratory is engaged in 
solving complex and ad- 
vanced problems leading to 
future weapons and weap- 
ons systems vital to the 
national security. Interested 
engineers and physicists are 
invited to address inquiries 
to: 


Professional Staff 
Appointments 


The Johns Hopkins University 
Applied Physics Laboratory 


8607 Georgia Avenue, Silver Spring, Md. 
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Mechanism Breadboarding 


Precision Mechanisms Corp., announces 
new equipment for breadboarding and test 
of servo and instrument mechanisms. 

The new apparatus consists of stocked 
components which may be assembled into 
a virtually unlimited variety of 27/s in. 
diam mechanisms. 

As many as six synchro style components 
of any pilot diameter may be mounted. 
Standard gear ratios range from 1:1 to 
78, 125:1. Antibacklash gearing is available 
in all ratios. 

4 48-terminal breadboard mounting as- 
sembly clamps the test mechanism by means 
of a single thumb nut and permits conven- 
ient component interwiring, the firm reports. 

The fixed gear center mechanisms are 
designed to provide test results which 
truly represent the behavior of a correctly 
designed production unit. Gears are AGMA 
Precision 1 or better, inertias are low, bear- 
ings are ABEC 7 double shielded. 

The unit meets the requirements of 


MIL-E-5400. anbitinS® 


Ladle Addition Feeder 

Design of a new and more automatic type 
of feeder for making ferromanganese or other 
alloy additions to the ladle while steel is 
being tapped, has been announced by Equip- 
ment Div., Blaw-Knox Co. 

The basic feeder consists of a suitable 
hopper, an electrical vibrating feeder, an 
adjustable chute and a control panel. Man- 
ganese or other alloy additions are fed at a 
controlled rate through the adjustable chute 
to the proper place in the ladle. 

Main change in the newly designed feeder 
is that it incorporates one or more hoppers, 
with each bin having a separate vibratory 
feeder. Each bin is mounted on load cells of 
the strain gage type. 

The company says that with this equip- 
ment it is not necessary to weigh alloys 
going into the hoppers. Through a control 
panel, the operator can set the unit to deliver 
specific amounts of one or more materials to 
be added to the ladle. The rate at which ad- 
ditions are made is also controlled. When 
the additions are complete the unit stops re- 
gardless of the amount of alloys remaining 
in the hoppers. —K-16 
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VICK OPENING - TIGHT SEALING 


the LENAPE-LACY MANWAY 


Remove One Pin —and Swing It Open 
Close — Drop the Pin in Place — It’s Sealed 


Here is a manway that anyone can open in a few seconds 
without tools — yet can’t open accidentally. Exclusive 
Lenape-Lacy design also provides positive sealing which 
seats more tightly with increasing pressure; and the molded 
gasket of Hycar or silicone rubber can be removed easily 
and quickly replaced. A protective lip shields the gasket 
seat from damage. 
Three frame styles are available for all normal mounting 
conditions in ID sizes of 8”, 12”, 16”, 18”, 20”, 24”, and 30” : 
in service ratings of 150 lbs., 300 Ibs., 400 lbs., and 500 lbs. Opens in either direction. 
Also available for pressure-vacuum cycle service. Other pin acts as a hinge. 


For low pressure service, the Lenape-Lacy 
Latch-Door Manway is widely used. This design 
employs a unique, quick-opening camlock that 
permits safe venting of residual pressure before 
the door is opened. Stocked in 18” ID, 50 psi, 
plain straight ring frame; also furnished in 16”, 
18” and 20” 150 psi sizes on any style frame. 


Write today for six page Bulletin 576 
which describes Lenape-lacy Quick 
Opening Manways including complete 
specifications. 


See our standard line of pressure vessel connections on 


LENAPE 


PRESSURE 
VESSEL 


ONS LENAPE HYDRAULIC PRESSING & FORGING CO. 





PRODUCTS 


ect! 
CONN DEPT. 114 @ WEST CHESTER, PA. 
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pages 1128-1129 in the 1958 Chemical Engineering Catalog. 
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PATENTED 
CLUTCH 
LEVERS e 








































© Reduce friction and 
wear * Improve clutch 
release action * and 
Prevent lever throw- 
out 


You get these patented features—in addition to (1) as many 
as twenty four heat-resistant, non-set springs to assure even 
pressure all around the plate and long service life (2) nine 
large side ports and twenty one holes in the cover to carry 
away heat, dirt, grease and moisture (3) balanced, function- 
simplified levers to insure efficient operation in high-speed, 
high-torque engines (4) cushioning and dampening arrange- 
ments to minimize shock-load effect and blot out vibration 
(5) a wide variety of organic, metalic, or Morlife® friction 
plates. When you specify ROCKFORD you get ALL of these 
advantages that enable ROCKFORD CLUTCHES to serve 


better and longer than any “chinese copies”. 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes 
capacity tables, dimensions and complete 
specifications. 





ROCKFORD Clutch Division BORG-WARNER 


1307 Eighteenth Ave., Rockford, Ill., U.S A. 
Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Il. 
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Pump /Motor Units 


A new series of hydraulic pump/motor 
units, designed for 2000-3000 psi industrial 
service, has been introduced by Berry 
Hydraulics. A limited number of proto- 
types for testing are now available to orig- 
inal equipment manufacturers. 

The Model A series is a modification of 
the firm’s motor/pump units used in oil, gas, 
elevator, and lumber industries. The com- 
pany reports the design has been simplified 
to provide general industry with rugged, 
high-pressure motor/pump units at _ rela- 
tively low cost. They may be flange or 
foot-mounted. 

When used as pumps they are for continu 
ous operating pressures of 2000 psi, with surge 
pressures to 3000 psi. Pumps are available 
in capacities from 7.5 to 12 gpm at rated 
speed of 1200 rpm. 

The same units are used as motors, pro- 
viding maximum torque at stall and con- 
stant torque output with a flat characteris- 
tic curve from 0 to maximum design rpm. 
Instantly reversible, the motors will carry 
overhung chain or belt loads. High torque 
at low speeds permits direct connection 
without gear or belt reductions. —K-17 


New Steam Generator 


Keystone steam generator, designed as a 
baffleless, pressurized two-drum water tube 
packaged unit, has been announced by Erie 
City Iron Works. 

Features of the completely integrated 
team generating plant, said to require no 
field piping, wiring, brickwork, or special 
foundation, are included in a 12-page catalog, 


designated SB-59. —K-18 


Ceramic Grate Magnet 


Stearns Magnetic Products announces a 
bulletin covering its new Indox grate magnet 
for tramp-iron removal. Both wing-type 
for floor opening or hopper installation; 
and drawer-type—for chutes and ducts, are 
available in single or double bank collecting 
tube models. Performance advantages of 
the magnet over ordinary permanent magnet 
types are discussed, and an explanation of 
efficiency achieved by continuous-pole mag- 
netization is given. —K-19 
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Rubber Casting Material 


Elastacast, a brand of liquid urethane rub- 
ber produced by Acushnet Process Co. is 
announced as a new Casting material de- 
veloped for use in industrial parts where 
high load-bearing and long-wearing properties 
are critical requirements. 

According to the firm, it meets the require- 
ments of a structural material by possessing 
outstanding abrasion resistance and tensile 
strength never before attained in an elastomer 
and for the first time, a combination of hard- 
ness, toughness, and resilience. 

Parts of unusual shapes, contours and 
sharp radii without limitations in size can 
be produced through this liquid casting proc- 
ess, the company states. Many parts can 
be cast at atmospheric pressure. 

The material can be bonded to metal, and 
used with or bonded to rigid inserts to provide 
inexpensive gears, wheels, rollers, platens. 

This new material is available in standard 
formulations covering a range of hardness 
from 62 to 95 Shore A, having tensile strengths 
of 4200 to 7300 psi, and having ultimate 
elongation values of over 500 per cent even 
with the hardest of these compounds. The 
firm says materials outside of this range of 
hardness can be developed for special pur- 


—K-20 


poses. 
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The EYE-HYE can 
be equipped to ac- 
tuate additional 
signals — lights or 
horns — to warn 
operators if dan- 
gerously low or 
high levels occur. 


New Reliance EYE-HYE 


gives you 180° reading 
of boiler water levels 


M1 
CT} 


Sg 


A 


clearly visible 
all around your control room 


Wherever you stand in front of your panel — 
even 90° from center, either side — you can read 
the picture in EYE-HYE’s new protruding win- 
dow. The brightly illuminated green indicating 
fluid that spells “water” contrasts sharply with 
the upper white (steam) section. A new lighting 
principle brings extra carrying power to 
the image. 

There’s no change in the dependable manometric 
gage principle of operation. EYE-HYE still re- 
tains its original simplicity, successful for over 
20 years. Thousands of operators prefer the 
familiar liquid column indication, as in conven- 
tional water gages . . . Models are available for 
any working pressure up to 2500 psi. Write for 
catalog information — mention your pressure. 


The Reliance Gauge Column Co. 
5902 Carnegie Ave. a Cleveland 3, Ohio 


Reliance EYE-HYE 


A 


Remote 


~ 


Reading Gage 


ydro atic + Reads ke ao tub ar glass gage 
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Teflon Hose Fittings 

New Springfield “140” Teflon hose with 
detachable and reusable industrial fittings 
has been announced by Titeflex, Inc., an 
Atlas Corp., subsidiary. 

The innercore of the hose is reinforced with 
stainless steel wire braid to withstand ex- 
tremely high pressures. The hose is chemical 
and corrosion-resistant in a temperature 
range of up to —100 to +500 F. —K-=21 


Overspeed Governor 

A new body style for mounting directly on 
a standard SAE tachometer take-off, thus 
eliminating the need for a flexible drive 
cable, is announced by Synchro-Start Prod- 
ucts, Inc. 

Shank of unit is 1'/, in. hex with 7/s-18 
internal threads for mounting. Tongue 
drive shaft floats so as to compensate for 
possible misalignment and is available in 
diameters of .187 or .152. 

The new body style is available for the 
firm’s line of speed sensitive switches which 
include overspeed, underspeed, two-switch 


and three-switch governors. —K-22 


Industrial Adhesives 


Cordobond adhesives for metals, plastics, 
wood, glass, paper, cloth, and leather are 
now in mass-production, announces the 
Cordo Chemical Corp. 

Bond strength of the plastic-type adhesive 
approaches and frequently exceeds the 
strength of the materials being bonded, says 
the company. It is designed for use in a 
wide range of different bonding adhesives 
to meet the exacting service requirements of 


industry. —K-23 


Carbide End Mills 

Ten new Nelco, Series 400 solid carbide 
center cutting end mills are announced by 
Cutting Tool Div., Brown & Sharpe Mfg. Co. 

According to the company, the new tools 
are the only standard solid carbide end mills 
available that allow plunge cutting and pe 
ripheral milling as a single set-up operation. 
They range in size from '/s through !/¢ in. 

They are said to be excellent for blind slots 
as small as '/s in., because the center cutting 
feature completely removes stock on plunge 
cuts. Sizes larger than '/, in. and left hand 
spiral can be supplied. —K-24 


A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a rewarding 
career at North American Avi- 
ation, in one of these fields: 



















Have You Reserved Your 
1959 MECHANICAL CATALOG? 





Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 
Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment, Airborne 
and Electronic Test Equip- 


ment. 


Every year, more than 15,000 Mechanical Engineers ask for and receive 
their copy of MECHANICAL CATALOG. They find it an indispensable aid 
in filling design specifications and in locating sources of supply 


for thousands of different items. 


It is the only directory of its kind in industry .. . 

yet it is made available at no cost by the ASME to any member who needs it. 
Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 


The 1959 Edition of MECHANICAL CATALOG is now in preparation .. . 
more complete than ever. Your questionnaire has been mailed 

Please write to: Mr. E.G to you. Please sign and return it promptly to us. Your personal copy 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 
THE LOS ANGELES DIVISION OF N 
AVIATION, INC. 


will be sent to you as soon as it has been printed. 


Mechanical Catalog 
American Society of Mechanical Engineers 
29 West 39th Street 
New York 18, N. Y. 
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Need more engineering information 
on products featured in this issue? 


USE THE POSTAGE-FREE CARDS... 


If you would enjoy receiving additional engineering information on any of 
the products 
advertised in this issue or 
detailed in the Keep informed Section 
.circle the page numbers of these advertisements or items on one 
of the cards below... ....fill in your name and mail to us. Your requests 
will be promptly forwarded. All information will be directed to you. 


(Note: Students please write direct te manvfacturer.) 
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Miniature Relief Valve 
Republic Mfg. Co. has developed a mini 


ature thermal relief valve, called Mini- 
Relief. 

The unit is a trifle longer than the union 
of the same tube size, as shown in the photo. 
It is made in tube size 4 ('/; in.). The set 
pressure range is 1000 to 4100 psi, and it 
meets or exceeds the requirements of Mili 
tary Specification MIL-V-5527, except that 
it is not adjustable, the company reports. 

It is said to be suitable for applications 
where cracking pressure adjustments are 
not required. The valves are factory set 
to any desired pressure within their range, 
and rated flow at set pressure is .25 gpm. 
Operating pressure is up to 5000 psi; re 
seats at 90 per cent of set pressure. The 
valves have no seals or packings. 

Any medium compatible with 18-8 and 
440 F stainless steels can be used. Tem- 
perature range is —65 to +400 F. The 
valve is made with MS33514_ flareless 
tube connections as standard, and can be 
used with Weatherhead Ermeto and Parker 
Industrial Ferulok connections. The flare- 
less MS33514 connection may also be used 
in AND10050-4 and similar straight thread 
—K-25 


()-ring sealed bosses. 


High Temperature Alloy 

An improved high temperature alloy 
known as Lapelloy C has been developed by 
Carpenter Steel Co., for jet engine parts 
requiring excellent ductility and good impact 
resistance. 

According to the firm, the new alloy has a 
more homogeneous structure and more uni- 
form fabrication behavior and mechanical 
properties than its conventional alloys. It is 
used for highly stressed parts involving serv 
ice temperatures up to 1200 F. 

It is said to have greater ductility and 
impact strength at both room and elevated 
temperatures than conventional Lapelloy 
when heat treated to the same strength level. 

High mechanical properties can be de- 
veloped by heat treatment. It has good 
resistance to scaling and oxidation for con- 
tinuous service up to 1400 F. The alloy 
offers best corrosion resistance when in the 
hardened and tempered condition. It is used 
for compressor wheels, turbine shafts, com- 
pressor buckets, blades, and bolts, the firm 


—K-26 
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We haven't introduced a “new model” for many years! 


Yet Norblo Dust and Fume 
Collectors are completely 
modern—up to date. We keep 
them that way. And we've found 
it isn’t the model that interests 
users ... it’s the performance of 
the equipment we recommend. 

Outwardly, Norblo Equip- 
ment of several types appears to 
be just about the same as it was 
a quarter century ago. (There 
isn’t a need to “‘stylize’”’ these 
facilities.) But Norblo engineer- 
ing — mechanical elements — 
materials and special compo- 
nents — all undergo constant 
scrutiny and testing. When im- 
provement possibilities are dis- 
covered they are adopted at 
once —no waiting for next 
year’s model! 


Norblo engineers study to 
improve efficiency, add to 
equipment life, and reduce 
maintenance trouble and ex- 
pense. Our repair parts business 
is terrible! (Low, that is!) 

For 45 years Norblo Equip- 
ment has supplied outstanding 
dust arresting and recovery 
service for the rock products, 
smelting, chemical, metal work- 
ing, milling and processing in- 
dustries. Norblo engineers the 
complete installation with 
ample capacity for your needs, 
with wide adjustability and all 
the safeguards you may need. 

If you have a dust or fume 
problem, consult Norblo. Write 
for Bulletin 164 and informa- 
tion form. 


The Northern Blower Co. 
6421 Barberton Ave. « Cleveland 2, Ohio 


Telephone OLympic 1-1300 


Norblo engineers and manufactures dust 
collection equipment in Bag Type, Hy- 
draulic and Centrifugal Systems. High 
recovery at low operating and mainte- 
mance costs is assured, with guaranteed 


performance. Norblo Portable Bag Type 
Units are convenient for localized or inter- 
mittent dust control. 


ENGINEERED DUST COLLECTION SYSTEMS 
¢ x os ; 


FOR ALL INDUSTRIES 
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TODAY'S CHALLENGE IN CREATIVE 
MECHANICAL ENGINEERING IS AT RCA 


RCA modern weapons systems require advanced thinking in the 
mechanical sciences. There is a position for you. Professional 
challenge starts with your opportunity to encounter unusual prob- 
lems, and professional satisfaction results when your unique 


solutions contribute toward national defense goals. 


Specific openings in: Analytical Studies, Antenna Pedestals, Large 
Structures, Kinematics, Shock and Vibration, Intricate Hi-Speed 
Mechanisms, Servo Systems, Heat Transfer, Digital Input-Output 
Devices, Microminiaturization, Printed Circuits, Instrument Gear 


Trains, Stress Analysis, Environmental Testing. 

















FOR INTERVIEW WITH ENGINEERING MANAGEMENT 


| Or:Mr. C. B. Gordon 
RCA, Dept. B-6G, 
Building 10-1, Camden 2, N. J. 
WOodlawn 6-3300 


20 minutes from major universities 


Call collect or write, either: 
Mr. W. J. Henry 
RCA, Dept. B-6G, Moorestown, N. J. 
BElmont 5-5000 
Eight miles from Philadelphia 


DEFENSE ELECTRONIC PRODUCTS 


RADIO CORPORATION of AMERICA 
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Rotary Air Valve 

A 4-way air valve for use with spot weld- 
ers, pneumatic tools, and other industrial 
applications, has been announced by Square 
D Co. 

The a rotary magnet simplifies 
design, the firm says, and permits mounting 
in any position. The new valve can be 
mounted at the cylinder, eliminating the need 
for long air lines between valve and cylinder. 

Change of direction in the air flow takes 
place in less than '/2 cycle at 60-cycle fre 
quency. Full '/, in. porting is provided 
throughout. The valve meets JIC specifica- 
tions, including a chain-attached cover and 
Provision is made 


use of 


an oil-tight enclosure. 
for optional manual operation. 

It is also available in a special enclosure 
for mounting directly on gun welder cyl- 


inders. —K-27 


Seamless Steel Tubing 
| A new application for forged seamless steel 
tubing, said to reduce parts manufacturing 
costs substantially, is announced by Ohio 
Seamless Tube Div., Copperweld Steel Co. 
Used to produce rolling mill mandrels sub- 


| jected to extremes of temperature and stress, 
| the process utilizes swaging and upsetting to 


form gripper ends on continuous lengths of 


| the firm’s Ostuco seamless steel tubing. 


First, the tube is swaged to reduce its over- 
all diameter. Second, the swaged end is upset 
to a larger diameter to provide material for 
the final forming operation. Then, the pre- 
formed end is upset to finished dimensions 
and the mandrel is ready for use. The new 
one-piece mandrel replaces a part formerly 
fabricated from a shaped end hogged out of 
solid bar stock and welded to a long tube. 

The new forging method is claimed to cut 
mandrel manufacturing costs by one-third. 
In addition, forged mandrels are superior to 
the fabricated type in quality and perform- 
ance, the manufacturer states. —K-28 
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Antifriction Bearing Screw 

A new antifriction bearing called the Roton 
bearing has been developed by Anderson 
Co. 

It is designed into nut and screw assemblies 
to provide highly efficient conversion of 
rotary to linear movement, and vice versa, 
covering a wide range of work loads and 
power inputs. 

The assembly is said to present novel new 
design features including dumbbell-shaped 
antifriction units which are caged and roll 
within an annularly grooved nut functioning 
as the outer race with the helical thread lead 
of the screw acting as the inner race. 

The nut itself is made in one or more parts 
with the units incorporated into the nut 
being of sufficient number to meet the load 

juirements, the firm reports. 

Planetary action of the caged units results 
in a mechanical reduction of linear advance- 
ment relative to the thread lead, thereby 
supplementing speed reducers and gear 
boxes, or eliminating them when the ratio 


—K-29 


ermits. 


Worm Gear Jacks 


Duff-Norton Co. announces a new standard 
line of worm gear jacks, the 1800 series, in 
capacities of 2, 5, 10, 15, 20, 25, 50, and 100 
tons. 

The jacks are mechanical devices and will 
hold heavy loads in indefinitely 
without creep, the firm states. The jacks 
require no adjustment and maintenance 
costs are said to be much lower than for 


position 


other types of lifting equipment. 

All models have a uniform rate of raise 
which permits jacks of varying capacities to 
be operated in unison on unevenly distributed 
loads. Raises up to 24 in. can be furnished. 

The jacks are used on feeding tables, tube 
mills, welding rolling mills, 
testing equipment, conveyor lines, aircraft 
jigs, loading platforms. 


pe SI tk yners, 


Brake Shoe Coating 

A new protective coating for brake shoes, 
developed by the Raybestos Div., Raybestos- 
Manhattan, Inc., is claimed to be resistant 
to all oils, brake fluids, and water, to prevent 
the shoe from rusting until it is ready to be 
bonded, and to provide post-bonded protec- 
tion against rust. 

The new product, known as Ray-Bond is 
applied as soon as the newly manufactured 
brake shoe is fabricated to protect it from 
corrosion in storage 

A used brake shoe, after being ground or 
sandblasted to remove rust, is dipped or 
sprayed with the protective coating and air 
dried until not tacky. With new and used 
shoes, the pre-cemented brake lining is then 
clamped to the shoe and bonded. 

The protective coating is available in three 
colors—black (R-85001 reddish brown 
(R-85002), and brown (R-85003). All three 
are thermosetting, have a synthetic resin base 


and can be sprayed or dipped on the shoe. If 


dilution is required, isopropy! alcohol can be 


used with all three. —K-31 


Floating Shaft Coupling 

Thomas Flexible Coupling Co. has brought 
out a floating shaft type coupling in minia- 
ture sizes. 

The floating shaft is held concentric by 
disc rings at both ends. The extended dis- 
tance between disc rings permits more mis- 
alignment capacity than when disc rings are 
close together. Shafts may be either solid or 
tubular. 

The firm says this type of coupling can be 
used with semi-floating type couplings to 
make long power transmission shafts with a 
minimum of bearings. It also provides a 
method of clearing obstructions when two 
drives are close together; one can be coupled 
with the standard length coupling and the 
other with a floating shaft coupling which will 
stagger the driving units and save space. 


—K-32 





1956 MANUAL OF CONSULTING PRACTICE 
FOR MECHANICAL ENGINEERS 
A Guide for Consulting Engineers and Their Clients 


the fundamental structure 


CONTENTS Ensineer-Client Relationship 
tion or Testing, Design Projects). 


Equipment of Buildings). 


Projects. Reuse of Plans. Patents. 





29 W. 39 St. 


MECHANICAL ENGINEERING 


It sets forth the proper approach in obtaining professional engineering services, in establishing 
in engineering agreements, and in 
applicable to the conduct of engineering assignments under various types of agreements. 


Selection of the Engineer on Merit Basis. 
Engineering Services (Advisory, Appraisals, Management, Production, Inspec- 
Contracts for Services k 
Charges (Annual Retainer Fees, Per Diem, Retainer Plus Per Diem, Lump-Sum, 
Cost Plus a Fee, Percentage of Cost of Work, Repetitive Work, Mechanical 
Principles of Settlement for Delayed or Terminated 

Confidential Date 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


setting up conditions 


$1.50 
20% Discount 
to ASME 


Members 


Basis for Making 


Canons of Ethics. 
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altitude: 


ITS EFFECT ON SUCTION LIFT 


Atmospheric pressure — which causes 
liquids to flow into pump impellers—is 
reduced by about one inch of mercury 
for each 1,000 ft. of elevation. Asa 
result, the maximum suction lift of any 
pump is correspondingly reduced if used 
in higher altitudes. 

When buying a water pump, always 
specify altitude in addition to suction 
conditions. Your Worthington represen- 
tative can then select a pump with the 
correct suction characteristic to operate 
properly at the required altitude. 

This graph shows how suction lift is af- 
fected by altitudes of various U.S. cities. 
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ELEVATION 


For assistance in solving 
problems in the opera- 
tion and maintenance of 
centrifugal pumps and 
for useful facts and fig- 
ures on their selection 
and installation send for 
our handy Centrifugal 
Pump Clinic folder. 
Write: Worthington 
Corp., Section 21-1, 














N. Y. 18, N. Y. 


Harrison, N. J. 


WORTHINGTON 
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AIR ENGINEERING 
by NIAGARA 


@ AIR CONDITIONING with precise regula- 
tion of air temperature and air moisture for 
processing, for product drying, packing, stor- 
ing, low temperature conversion, for testing 
and research. 

@ “NO FROST” REFRIGERATION for food 
and low temperature conversion, for testing 
and operations at extreme low ten:peratures; 
for moisture control below the freezir.g point 
of water. 

@ AFTER COOLING and air drying for large 

air and gas compressors and AIR LIQUEFAC- 

TION. 

COOLING ENGINES, COMPRESSORS, 

HYDRAULIC PRESSES. 

COOLING QUENCH BATHS, FURNACES, 

INERT ATMOSPHERES. 

COOLING ROLLS, WELDERS, DRAWING 

OR EXTRUSION DIES. 

PRODUCT AND PROCESS COOLING 

CHEMICALS OR INTERMEDIATES 

COOLING oe = OR GASES IN 

CLOSED SYSTE 

VAPOR CONDENSING UNDER 

VACUUM. 


@ REFRIGERANT CONDENSING. 
@ ELECTRONIC PROCESS COOLING. 


You will reduce your costs, solve your 
problems of water supply or disposal 
and gett HIGH OPERATIONAL 
EFFICIENCY with Niagara “Aero” 


AIR 
Banciiaasvivie 





Write for this Bulletin 
No. 135 


Evaporative Heat Exchangers, After 
Coolers, Condensers, Air Conditioners 
or Coolers for these important plant 
services of processes. 

High operational efficiency means: 
precise temperature for improved 

roduct and process quality control, 
eat removal at rate of input, simple 
operating conditions, real economy 
in upkeep, sustained full capacity. It 
means the lowest expense for up-keep. 


Write for Bulletin 135 


NIAGARA BLOWER COMPANY 


Dept. ME-7, 405 Lexington Ave., New York 17, N.Y. 


Niagara District Engineers in Prin 





cipal Cities of U. 8S. and Canada 





it's NAGLE PUMPS for 


Economical Ash 


Nagle Ash Handling Pumps have wide, 
non-clogging impellers, and employ 
tough manganese steel or hard chrom- 
ium alloys to resist abrasion. Slippage 
seal and stuffing box adjustments take 
only minutes and are readily acces- 
sible. 

If your power plant burns solid fuel, 
Nagle Pumps will provide ash dis- 
posal with maxium economy. 

The 6” type “TR” Nagle Ash Pump 
shown, with motor overhead to con- 
serve space, is aboard the S. S. Harry 
Coulby, of The Interlake Steamship 
Company, operating on the Great 
Lakes. Send for Catalog 5206. 





Lb 1299 CENTER 


ABRASIVE 


FOR 


PUMPS 


1958 


AND 


Handling! 


- NAGLE PUMPS, INC. 


AVE., CHICAGO HEIGHTS, ILL. 
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Tool Steel 


Crucible Steel Co. of 
veloped a new tool steel designed tor the tool 
and die industry as an improved shock steel 
with high toughness at high hardness levels. 

Known as LaBe lle HT, 


a low alloy steel for such 
shear blades, impact extrusion tools, cold 
heading dies and punches, and coining and 


—K-33 


America has de- 


the new pre duct is 
applications as 


striking dies. 


Drafting Film 


A new drafting medium called Duracene 
tracing film, that is expected by the company 
to replace conventional materials, including 
cloth, has been introduced by Keuffel & 
Esser Co. The firm claims the material is so 
strong it is virtually indestructible and can- 
not be torn. It is permanent and will not 
discolor, split, or crack from age or heat. Its 
uniformly high transparency produces clearer 
reproductions in a shorter time than other 
drafting media can, the firm states. 

Prime applications include all instances 
where the preservation of valuable drawings 
or frequent handling of tracings are involved, 
the company says, pointing out that its 
moderate cost and superior characteristics 
make it suitable, however, for general draft 
ing room use, 

The base material of Duracene is 0.003 in. 
duPont Mylar prepared with a special sur 
face that holds pencil, ink or typewriter work 
firmly. Work can be erased and done over 
again in the same area without the 
ghosting. 

The surface of Duracene provides proper 
contrast for all drawing operations without 
affecting its reproduction speed. In addi 
tion, the material is waterproof and cannot be 
damaged by moisture or water. 


risk of 


The tracing film comes, coated either one 
or both sides, in 20 yard rolls in 30, 36, and 


42 in. widths. Sheets are also available in 
special sizes to order, plain or with printed 
title blocks. —K-34 


Parts Feeder Components 


Syntron Co. announces the availability of 
its bowl-type parts feeder components for 
companies developing their own parts-han- 
dling systems. 

The components include five standard 
electromagnetic vibratory drive units, and 
11 standard sizes of cast aluminum or fabri- 
cated steel bowls. 

Drive units range from the Model EB-00 
which will handle a 5- or a 7-in. diam bowl 
to the Model EB-3 which takes a 36-in. 
diam bowl. 

Each drive unit is furnished complete with 
either built-in or separate controls depending 
upon the model. Standard bowl sizes range 
from 5 to 36 in. in diam. —K-35 
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MECHANICAL 


PROTECT © 


Your Machinery 
i ae 


THOMAS sera 


FLEXIBLE COUPLINGS 


Future maintenance costs and 
shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
couplings are open for inspec- 
tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 

Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 





UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES. 


1 Freedom from Backlash 
Torsional Rigidity 


2 Free End Float 


3 Smooth Continuous Drive with 
Constant Rotational Velocity 


4 Visual Inspection While 
in Operation 

5 Original Balance for Life 

6 No Lubrication 

7 No Wearing Parts 

8 No Maintenance 


Write for Engineering Catalog 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA, U.S.A. 
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Rotary Air Compressor 


4 365 cfm rotary air compressor with an air 
compressor speed of 1100 rpm has been an 
nounced by Le Roi Div., Westinghouse Air 
Brake Co. 

The 365RD2 is the second of a new line of 
rotary aircompressors. It is a portable, two 
stage, oil-cooled, sliding vane type compressor 
rated at 365 cfm of free air compressed to 100 
psi. 

The compressor 1S coupled to a GM 47 
diesel engine with a hydraulically actuated 
clutch. Engine speed at rated output of 
compressor is 1650 rpm. A 100 per cent 
capacity control matches air supply to the 
air demand within a pressure range of 10 psi, 
the company reports. 

The engine-compressor is supported on a 
unit welded steel frame and is enclosed in a 
heavy steel metal housing of streamlined de 
sign. Three-point suspension is designed to 
protect against damage from towing distor 
tion over rough terrain. Dry weight of the 
365RD2 is 7010 lb. Length is 10 ft 5 in., 
width is 6 ft 8 in., and height is 7 ft 4 in. 
type steering, tapered roller 
ind 6.50 X 16 8-ply tires 


Automotive 
wheel bearings, ; 
are designed to provide sate 
towbar has a double spring drawbolt which 
and rearward shock 
of the unit. 


towing. The 


absorbs both forward 
and 1S located at the engine end 
The towbar can be locked in a vertical posi 
tion for minimum storage dimensions. 
Safety reflectors are provided at both front 
and rear of unit. 

The side panels are full-length, of quick 
fold design, and have full-length piano hinges. 
Side panels and rear panel are equipped with 
flush-type latches which can be locked when 
unit is not and oil filler pipes 
inside of the lock 


—K-36 


in use. Fuel 
and air service valves are 


able housing. 


Sectional Belt Conveyor 


A pre-engineered sectional belt conveyor, 
featuring bent-plate decking has been in- 
troduced by Stepens-Adamson Mfg. Co. 

The new packaged unit is complete with 
head and tail assemblies, supporting A 
frames, and intermediate sections of bent 
plate decking to provide low initial cost and 
maximum flexibility. The conveyor is avail- 
able in 18, 20, 24, 30, and 36 in. belt widths, 
with drives ranging up to 50 hp. 

The 12-ft sections are punched with bolt 
holes every 8 in. in rows on top, bottom, and 
The decking provides its 
return belt run. 


along its sides. 
own protection for the 
Return rollers and returning belt are mounted 
on its underside, shielded from weather and 
falling material. 

The unit is pre-engineered and aligned for 
erection at job site. Four bolts fasten head 
assembly; four high strength bolts join 
intermediate sections; six bolts connect 


tail assembly. —K-37 


Here's the Great 
Combination 
for those... 


Medium Pressure Boilers 


(up to 150 lbs. psi.) 


The No. 150 controls the boiler feed pump 
the one right way—directly from the boiler 
water level. Holds boiler level within close 
limits to assure maximum steaming effi- 
ciency and fuel economy. Has extra switch 
which provides circuits for cutting off 
burner and sounding alarm in case of low 
water emergency. It’s the most widely- 
used, time-proved control of its kind. 


Underwriters Listed 
C.S.A. Approval No, 5545 


MCDONNELL 
No. 150 


PUMP 
CONTROL 














MSDONNELL 
No. 27T 


MAKE-UP 
FEEDER 


Adds water to condensate receiving tank 
whenever necessary to make up for any 
deficiency in returns. Large feeding ca- 
pacity meets any sudden boiler demand 
for water. Needle and seat are stainless 
steel assuring powerful drip-tight closure. 
For tank pressures to 35 psi., supply 
pressures to 100 Ibs. 


Write for simple installation and wiring diagrams 


MEDONNELL & MILLER, INC. 
3510 N. Spaulding Ave., Chicago 18, Ill. 


M:DONNELL 
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NUGENT 
MULTIPLE GRAVITY OILERS 
Provide Controlled Lubrication 
for hard-to-reach bearings 





The five Worthington Power Pumps shown 
above supply hydraulic power for a central hydraulic 
accumulator system in a large aluminum mill. 


Each pump is equipped with a Nugent Multiple 
Gravity Oiler. The feeds may be individually controlled 
to deliver lubrication in predetermined quantities to 
otherwise inaccessible bearings. 


Nugent Multiple Gravity Oilers are available with 2 
to 23 feeds. Pressure Sight Flow Lubricators are also 
part of a full line of Nugent lubricating specialties. 
Before you decide on any filtration or lubrication equip- 
ment... see what Nugent has to offer. 


SH 
eo — fo 









T7Eilo Wo NUGENT &. G@o, DL0Go 
3412 CLEVELAND STREET, SKOKIE, ILLINOIS 
OIL FILTERS © STRAINERS @ TELESCOPIC OILERS 


OILING AND FILTERING SYSTEMS © OILING DEVICES 
SIGHT FEED VALVES @ FLOW INDICATORS 
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Aircraft Fan 

Hi-Mode Series D fans, described as a 
unique design with blades tapered down from 
hub to tips, are now being produced by The 
Torrington Mfg. Co., specifically for opera- 
tion in the extreme vibration environments 
in aircraft, electronic and missiles applica- 
tions. 

The four- and five-bladed all-aluminum 
fans, presently available in 6-diam from 4 to 
8 in., have been tested without blade reson- 
ance under applied frequencies of 1000 cps, 
well above the requirements of Specification 
MIL-E-5272A. 

According to the firm, the tapered con 
struction of the fan blades has raised the 
natural resonant frequency of the blades to 
1000 cps. This means, the unit not only will 
not resonate at any external vibration excita- 
tion below this frequency but will permit con- 
tinuous operation of the fan at higher speeds 
and consequently higher air outputs. For 
example, the company says, structural 
failure of a four-bladed fan usually occurs 
when the second and fourth harmonics of 
rotational frequency coincide with the natural 
blade frequency of the fan. At a speed of 
11,000 rpm, these harmonic frequencies are 
366 and 732 cps, respectively, well below the 
first natural mode of vibration of the Series D 


fan design. —K-38 


BUSINESS 


NOTES 





Company Established 


Establishment of Navan Products, Inc., 
as a wholly-owned subsidiary, has been 
announced by North American Aviation, Inc. 

The new firm, which will have its head- 
quarters in Santa Monica, Calif., will be a 
marketing and licensing organization, han- 
dling specialized products which have been 
developed by divisions of North American 
or other companies. 


Pump Business Acquired 


The hydraulic pump and fluid motor 
business of the Gerotor-May Co., Baltimore, 
will become a part of the Hydraulics Div., 
Brown & Sharpe Mfg. Co., of Providence. 

The firm says it will now be in a position to 
provide completely engineered hydraulic cir- 
cuits for the industrial field, built exclusively 
of components of its own manufacture. 
Applications for such equipment include 
controls for automated machine tools, mobile 
equipment, missile launchers, the company 


said. 
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. ° 
Acquires Controlling Interest 

Lovejoy Flexible Coupling Co. producer of 
power transmission equipment, has acquired 
controlling interest in Hi-Lo Manufacturing 
Co., formerly Equipment Engineering Co. 
of Minneapolis, Minn., W. H. Dangel, 
Chairman of Lovejoy, announced. Hi-Lo, 
manufacturer of variable speed pulleys, will 
continue operations in Minneapolis under the 
presidency of V. G. Nordley. The sales 
headquarters will be in Chicago. 


Powder Metallurgy Plant 

Bound Brook Oil I ess Bearing Co., will 
build an ultra-modern powder metallurgy 
fabricating plant at Sturgis, Mich., according 
to an announcement jointly with the Michi- 
gan Dept. of Economic Development. 

The million dollar plant will be geared to 
high volume production of sintered bearings 
and parts, and will use various fabricating 
methods developed by the firm’s engineers. 
Construction will be completed later this 


year. 


o_o 
CATALOGS 


Fittings, Flanges 

A new folder released by Tubular Products 
Div., Babcock & Wilcox Co., known as 
Bulletin FB-504, explains how the user will 
save time and money by ordering fittings and 
flanges which are produced to close dimen 
sional tolerances. —K-39 


Manual, Solenoid Valves 

Barksdale Valves announces a 56-page 
catalog on characteristics, selection, and ap 
plication of valves. 

Valves illustrated are rated for oil and 
water pressures from 0 to 250, 0 to 1500, 0 to 
3000, 0 to 6000, and 0 to 10,000 psi, and air 
pressures from 0 to 250, 0 to 1000, 0 to 2000, 
0 to 4000, and 0 to 10,000 psi, in four way, 
three way, shut off, and diverter flow pat- 


terns, manual and solenoid. —K-40 





ALWAYS NEEDED 








AROUND OBSTRUCTIONS 


SHORT CENTERS 


LONG CENTERS 


HIGH RATIOS 


Is the answer 


to your 
drive problem 
here? 


Diamond Roller Chains, Convey- 
or Chains and Sprockets are non- 
slip, adaptable precision drives. 
Their unusual flexibility, high 
strength, light weight, compact- 
ness and 98 to 99% efficiency 
mean they are extremely versatile 
and solve many drive problems 
easily and at low cost. 

Use Diamond Roller Chains 
now. Capacities from fractional to 
thousands of horsepower, high 
speeds or low. Also ideal for 
counterweight, hoist and lift ap- 
plications. 


DIAMOND CHAIN COMPANY, Inc. 


A Subsidiary of American Steel Foundries 
Dept. 413, 402 Kentucky Ave., Indianapolis 7, Ind. 
Offices and Distributors in All Principal Cities 


Please refer to the classified section of 
your local telephone directory under the 


heading CHAINS or CHAINS-ROLLER 


Diamond Flexible 
Couplings for end-to- 
end shaft connections 
to 725 H.P. 


Diamond Sprockets 
finished bore, mini- 
mum bore and taper 
lock types. 


Write for your copy 
of New Catalog 757 


OLLER 
ALWAYS THERE COORDINATING DRIVES OF THE DIAMON = 


SAME AND OPPOSITE DIRECTIONS 
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thought you, 





the 
ALWAYS 


impeller. 
PATENT PENDING 


Have You Seen This? 







The response to our new 
MONO-VANE Non-Clog Pumps 
was instant and gratifying. 
too, would 
terest in this STEP FORWARD 


in non-clog pumping technique. 


NO SEPARATE COUNTER- 
BALANCE IS REQUIRED 
Other head and capacity require- 
ments by the mere trimming of 
The 
in DYNAMIC and Hy- 
DRAULIC BALANCE—a major ad- 
vance in non-clog pumping. 
Handles solids passing up to 3” 
diameter spheres 


Trouble-Free Performance — 
Convenience and ae Economy 


seemerge may Se dig sy to any 


It's about the NEW 


AURORA‘* 
Le], Ried Relic’ 
HORIZONTAL & VERTICAL 


MONO-VANE 


PUMPS 


These advanced pumps with the ex- 
clusive Aurora Mono-Vane_ Impeller 
are available in both horizontal and 
vertical types with 3” to 5” (suction- 
discharge diam.) Discharge may be 
turned to various positions. Cleanout 
openings provided. Detachable covers 
for ready access. 


We 


find in- 








impeller is 








position — 


A 


& 
Smooth, Quiet Operation 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP opwisiox 


THE NEW YORK AIR BRAKE COMPANY 





Hepiontet Mono-Vane Non-Clog Pump 





Type KU Aurora 
Vertical —) 
Non-Clog Pump 





96 LOUCKS STREET . 
EXPORT DEPARTMENT — Aurora, 


AURORA > ILLINOIS 
illinois — Cable Address ‘“‘NYABINT”’ 























ii 
i}| 


nit 


Architects: Mies van der Rohe & Philip Johnson. 
Associate Architects: Kahn & Jacobs. Consulting 
Engineers: Jaros Baum & Bolles. General Con- 
tractor: George A. Fuller Company. Plumbing 
Contractor: Eugene Duklaver Inc. 
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Figure 329 Valve, 
center-guided type. 






, hie of piping 


In the new Seagram Building in New 
York, Williams-Hager Silent Check 
Valves control water hammer. They 
silence and protect piping by operating 
instantly when flow reversal starts or 
when flow is zero. Just one of hundreds 
of outstanding buildings protected by 
Williams-Hager Valves. 


Write for Bulletins 


—No. 654 on Valves, No. 851 on Cause, 
Effect and Control of Water Hammer 









WILLIAMS+ HAGER 


CHECK VALVES 


THE WILLIAMS GAUGE CO., Inc. 
149 Stanwix St. +2 Gateway Center - Pittsburgh 22, Pa. 


Our 72nd Year . 1886-1958 
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Variable Speed Units 


Rev co, Inc., 


announces literature covering 


its infinitely variable speed reducer and 
control. 

The mechanical unit is designed in 35 
basic models available with or witho 
motor, reverse, or gearhead. An additional 


bulletin describes new he avy duty motor zed 
units from 0 to 400 rpm. —K-41 


Dust Control 


A bulletin describing the 
application of its equipment in asphalt plant 
dust control is available from American Air 
Filter Co. 

Bulletin 270-A2 includes photographs of 
installations which illustrate how different 
combinations of dust control units can meet 
specific job requirements. The basic units 
featured are skimmer, the AMERclone, the 
Type N Roto Clone and Type kK exhauster. 

—K-42 


operation and 


Compressors, Gas Turbines 


A composite catalog issued by Clark Bros. 
Co., one of the Dresser Industries, 
selection of compressors and gas turbines by 
application requirements and unit engineer 


covers 


ing. 

The 40-page catalog features the firm’s 
line of standard products, giving engineering 
and performance data with reference to the 
refining, gas, pipeline, chemical, 
and other industrial applica 


—K-43 


petroleum, 
petrochemical, 
tions. 


Filters, Regulators 


Hannifin Co. Div. of 
Corp., offers sets of layout tracers designed to 
make it easy to lay in the various units of its 
Crown line of filters, regulators, lubricators, 
and accessories. 


Parker-Hannifin 


Outlines of the various units are shown to 
scale on permanent cards which the drafts 
man slips under his tracing. There are 
eight cards (16 sides) in the set, which comes 
in a special envelope with directions for use. 


—K-44 


Space Technology 

Applied research in space 
plasma dynamics, and hypersonics is de- 
scribed in a new booklet published by the 
General Electric Co. 

Each of the five principal operations in the 
G-E Missile and Ordnance Systems Depart- 
ment’s Aerosciences Laboratory at Philadel 
phia is summarized in the sixteen page 
booklet. Included are detailed drawings of 
a new 6-in. diam, 134-ft long shock tunnel 
and picture caption summaries of research 
recombination rates, 


technology, 


activity in gas arcs, 
plasma acceleration, material emissivities, 
high temperature radiation and gas-phase 


—K-45 


chemical reaction. 
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Vibration Generation Systems 

An eight-page bulletin, called C10 series, 
describing complete complex metion and sine 
wave vibration generating systems, for use 
by aviation, missile, and rocket design and 
test engineers engaged in precise vibration 
analysis, is announced by MB Mtg. Co., 
Div. of Textron Inc. 

lechnical information and illustrations on 
vibration exciter, amplifier, control console, 
and compensation console—including refer 
ences for detail specifications, blueprints, 
and performance charts—are described. 
Random and complex motion set-up pro 
cedures and equilization techniques are dis 
cussed with examples of performance with 


s weights —K-46 


specimens of variou 


Dust Collector 


4 six-page bulletin describng a new aer 
Static dust collector has been released by 
Hagan Chemicals & Controls, Inc. 

The collector is designed for use in air pol 
lution control, and for product recovery in 
cement, metal, oil, milling, sintering, foun 
dry and chemical plant processing operations. 
Ihe brochure attributes the collector's resist 
ance to erosion, and unusually high efficien 
cies, to a unique design of the venturi-spiral 
vaned nozzles at the inlet of each separating 
tube. This design differs from conventional 
centrifugal collectors in that the vaned inlets 
decrease in two dimensions simultaneously 
axially and radially, to produce intense 
separating forces on entrained dust particles. 


—K-47 


Bronze Flexible Connectors 


4 bulletin released by Universal Metal 
Hose Co., provides specifications and prices 
on its line of bronze flexible connectors de- 
signed to convey gases or fluids at tempera 
tures up to 400 F. 

The units are leak proof and highly corro- 
sion resistant. The outer cover is braided 
for extra strength. Such connectors are 
used to simplify misaligned hook-ups and to 
provide a flexible connector that will com- 
pensate for expansion or vibration. Flanged, 
solid male and female union connections are 
available, and inside diameters range from 


. 4 to 4 in. —K-48 


Flow Tubes 

A 20-page bulletin giving technical data on 
the design, the metering characteristics, 
flow formulas, capacity and accuracy, in- 
stallation information, accessory items, and 
sin ilar engineering information on the Dall 
flow tube is now available from Builders- 
Providence, Inc., Div. of B-I-F Industries, 
Inc. 

The bulletin is illustrated with photo- 
graphs, sketches, charts, and graphs. 


—K-49 
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SYM. 11 OV Mechanical 
SHAFT SEALS 


can solve all your 


sealing problems 


Install SYNTRON Shaft Seals and for- 
get them. No shutdowns for periodic 
adjustments or maintenance. They are 
completely self contained — ready to 
install. All Sealing faces are precision 
lapped to provide a positive leakproof 
seal — will not score or gall shaft. 


Whether your problem involves high 
speed shafts or temperatures, corrosive 
liquids, synthetic fluids, toxic gases, oil, 
sea water or just ordinary water .. . 
There’s a SYNTRON Shaft Seal to solve 
it. 


SYNTRON builds positive sealing 
Mechanical Shaft Seals for every rota- 
ting shaft requirement, regardless of 
shaft size. 


Write for information on SYNTRON’S 
Anti-Friction, Face-Type, oil and roll 


neck seals. 
ME3580 


Syntron can help you with 
problems involving... 


Vibrators Rectifiers 
(bins, hoppers, chutes) (Silicon and Selenium) 


Vibratory Feeders a-c to d-c Selenium Rectifier Units 
Vibratory Screens Electric Heating Panels 
Shaker Conveyors Electric Heating Elements 
Vibratory Elevator Feeders Sinuated Wires . ; 
Weigh Feeders Shaft Seals 
Packers and Jolters Electric Hammers 
Hopper Feeders ~ Concrete Vibrators 
Lapping Machines Paper Joggers 
Our representatives will be glad to work with you in 
selecting the proper equipment for your operation. 


Call your nearest Syntron representative 








SYNTRON COMPANY 


498 Lexington Avenue Homer City,Pennea 
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for faster, safer, easier, 
liquids loading and 
unloading of tank 
trucks and tank cars. 





































































OPW loading Assemblies have long 


been known for their really effortless 
flexible loading, practical compactness, 
maneuverability and long service life. 





FREE CATALOG F-32R provides a de- 

tailed study of OPW’‘s Spring-Balanced 
and Counter-Balanced styles, in addi- 
tion to engineering data, components, 
and a wide range of applications. 


JORDAN CORPORATION 
INDUSTRIAL SALES DIVISION OF OPW CORP 
6013 WIEHE ROAD 
CINCINNATI 13, OHIO 
Elmhurst 1-1352 








FIGHT CANCER 


WITH A CHECKUP 
(See your doctor) 


AND A CHECK 
(Send it now) 


TO 


AMERICAN 
CANCER 
SOCIETY “¥* 


1958 
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Bronze Valves 


Illustrated literature on its 150-lb WSP 
bronze globe, angle, and check valves has 
been issued by the Walworth Co. 

The bulletin contains service ratings, di- 
mensional drawings for each type valve and 
an exploded view of a globe valve with 
matching text for each component. Bronze 
renewable disk valves in the firm’s 150-lb 
lines feature hard composition, all-purpose 
disks suitable for use with temperatures up 
to 500F and resistant to oil and gasoline at 
—K-50 


atmospheric temperatures. 


Pneumatic Pull Tools 

A six-page catalog, Form 8-421, describing 
its line of standard pneumatic pull tools for 
fastener installation is available from Huck 
Mfg. Co. 

The new catalog lists pneumatic pull tool 
nomenclature and describes in detail each of 
the five basic pneumatic units available. 
A ready-reference table is provided for deter- 
mination of the fasteners that can be installed 
—K-51 


with each pneumatic tool. 


Aluminum Fabricating 

A booklet describing the engineering ser- 
vices and metalworking tools available in 
Aluminum Co. of America’s jobbing facili- 
ties has been announced. 

The 14-page booklet depicts the company’s 
diversified skills and equipment for design- 
ing, forming, joining, and finishing aluminum 
jobbing products. Included in the more than 
50 illustrations are action photographs of 
several of the operations’ wide range of 
presses, plus views of aluminum forming 


operations. —K-52 


Impulse Steam Traps 


Yarnall-Waring Co. announces Bulletin 
T-1742 (57), giving information on its line of 
impulse steam traps. Typical installations 
for all series are shown with dimension, ca- 
pacity, weight, and price lists. 

Included are data on Series 60 and 120 
traps for normal condensate loads at pressures 
to 400 and 600 psi, temperatures to 450 F 
and 650 F; Series 20-A and 120-A traps for 
the same maximum operating temperatures 
and pressures but with lower condensate 
discharge capacities; and the Series 40 
traps for extra heavy condensate loads at up 


to 750 F. —K-53 


Hose Swivels 

A four-page bulletin, F-43, describing its 
line of hose swivels, is announced by OPW 
Corp. of the bulletin includes cut-section 
illustrations, product specifications, applica- 
tion information, and other descriptive data. 
Hose swivels are used in hose and piping 
systems to give free, flexible movement, the 
company reports. They are designed to 
prevent torsional strain, prolong hose and 


pipe life. —K-54 


MECHANICAL 


Overload Protector 


Machine Accessories, Inc., Subsidiary of 
Revco, Inc., has available a bulletin describ- 
ing its mechanical overload protector. 

The unit is a positive drive with slip clutch 
action for use between two shafts. When 
driving, three spring steel fingers, internally 
attached to the driving shaft are engaged in 
depressions of the hardened steel back plate 
which is internally attached to the driven 
shaft. The connection is broken when the 
rating is exceeded, and the finger automati 


cally reset when the overload has been 
corrected. —K-55 
Timing Belts 

A timing belt drive catalog, TB-58, 
announced ‘by Morse Chain Co., gives 


information on five basic timing belt pitches. 

In addition to engineering information, 
the new catalog covers the following pitches: 
. 5» s 8 1/5, ’ 8 and |! 4 in. It contains 
information on selection, installation, and 


—K-56 


use, 


Pulse Generators 

Application engineering data sheet E-57-2, 
describing the use of pulse generators to re- 
circulate gases for reforming and hydrogen- 
ation processes in multiple-purpose pilot 
plants, is available from Milton Roy Co. 

The data sheet contains four pages ex- 
plaining how the pulse generators accurately 
meter and recycle light gases without leakage 
to avoid inaccuracies in pilot plant flow rates. 


—K-57 
Dust Collection 


A four-page bulletin offering specifications 
and descriptive details on the firm’s hydro- 
filter is available from National Dust Col- 
lector Corp. 

Covered are details on how the wet type 
collector uses the filtration principle to trap 
dust by impingement on glass spheres; 
entrapment on bubble surfaces and contain- 
ment within water droplets. Application 
data, construction and design specifications; 
a description of models and capacity range 
available; and a description of laboratory 
and test facilities are included. —K-58 


Venturi Meter Tubes 


A technical bulletin describing the various 
types of venturi tubes, their recovery charac- 
teristics, the formulas that determine their 
design, typical calculations, and similar data 
is now being offered by Builders-Providence, 
Inc., Div. of B-I-F Industries, Inc. 

The bulletin includes a discussion of aspects 
to be considered in venturi design, installation 
instructions, the economics of venturi meter- 
ing, the various accessories available, and 
complete specifications. It is illustrated 
with diagrammatic sketches, comparison 
charts and graphs, installation drawings, 
dimensional data, and capacity tables. 


—K-59 
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Diazotype Reproduction 

A 12-page illustrated booklet describing the 
firm’s Copyflex diazotype reproduction proc- 
ess is available from Charles Bruning Co., 
Inc. 

The booklet explains the various types of 
direct-positive prints possible with the proc- 
ess, including black-line or color-line prints 
on white or tinted stock; multicolor films for 
projection and overlays; translucent dupli- 
cate originals; dimensionally stable film and 
glass cloth prints; and reflex prints on trans- 


lucent film. —K-60 


° P 
Hydraulic Servo Drives 

A 12-page bulletin that treats hydraulic 
servo drives for weapons systems developed 
and produced during the last 20 years is 
available from Vickers Inc. 

Featured is the precision response to a 
small signal characteristic of servo hydraulics 
and electro-hydraulic systems. Radar di- 
rected airplane gun turret controls, power 
boost flight controls, anti-aircraft gun drives, 
guided missile radar drives, jet bomber gun 
turret drives, missile hydraulic power (air 
borne, launching, ground handling, and 
check-out), and a dynamic fire control simu 
lator are among the applications illustrated. 


—K-61 


Couplings for Guided Missiles 

Snap-Tite, Inc., has issued a 26-page cata- 
log describing its special quick connect/quick 
disconnect couplings for guided missiles and 
aircraft use, and other exceptional applica 
tions. 

Most of the special couplings shown feature 
remote disconnection which can be by either 
solenoid or lanyard action, but emergency 
manual disconnect can also be provided, 
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the firm reports. 


Pressure Gages 

Callery Chemical Co. has 
folder illustrating and describing its high 
temperature pressure gage, Model C. 

The unit is designed for constant high 
temperature operation to 1000 F, on a-c 
current from 60 to 400 cycles, for remote 
indicating or recording applications. K-63 


available a 


Ceramic Insulated Wire 


Aero Research Instrument Co., annnounces 
Bulletin No. 4, describing its ceramic insu- 
lated wire, called Aeropak, for use in atomic 
reactors where a permanent installation is 
required for thermocouple leads, power leads, 
low level instrument signals and resistant 
elements. 

It is said to be particularly applicable for 
use in high radiation fields at high pressure 
and low and high temperatures —400 to 
+2000 F. It is available in several sheath 
diameters from 0.025 to 0.31 in., multiple 
conductors, and a variety of sheath and 
conductor materials. —K-64 
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JUST OFF THE PRESS 


This new Bulletin, with 182 photographs, diagrams and 
tables, is a handbook of refrigeration in all its commercial 


and industrial phases—air conditioning, ice making, quick 


freezing, cold storage, process work, etc. 


Details of heavy-duty compressors, multi-cylinder com- 


THE BIBLE" 
OF AIR CONDITIONING 
& REFRIGERATION PRACTICE 


pressors, booster systems, 
condensers, coolers, coils, con- 
trols, valves and auxiliaries are 
fully explained. 

If your business uses cooling 
equipment, you'll profit from 
reading this informative 32- 
page booklet. Available in 
English, Spanish and Portu- 


guese. Your free copy is wait- 
ing. 


WRITE FOR YOUR FREE COPY OF BULLETIN 80 TODAY TO: 


DEPENDABLE REFRIGERATION SINCE 1882 


WAYNESBORO, PENNA. U.S.A. 


JULY 
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Pumps, Flow Meters 
MSA Research Corp. has available a bulle 


tin describing its a-c electromagnetic pump, 
conduction type, for constant high tempera 
to 1000 F. The unit operates 
from single phase 50 or 60 cycle a-c voltages. 


ture operation 


The firm has also released a data sheet on 
its liquid metal flow meter which operates on 
the principal 
flow of liq 


conductivity. 


of a generator to measure the 
id metal which has an electrical 
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Stainless Castings 


Stainless castings with 
strength are described in a bulletin offered by 
Nuclear Pr ducts Div. Copper Alloy Corp. 

It discusses the methods and procedures 
used to obtain castings with strengths 20 per 
cent higher than required by the code for 
unfired pressure vessels and the significant 
economies found in their use. Material 
comparison data is furnished in tables and 
photographs of the various products are 
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unusual hot 


shown. 
























Fourteen corner rounding shank type end 
mills have been added to the standard line of 
cutters available from Cutting Tool Div., 
Brown & Sharpe Mfg. Co. 

Sizes range from '/j, to !/2 in. radius and 
are available individually or in a set of eight, 
mounted in a wooden block. The new, shank 
type cutters are said to be especially versatile 
for rounding corners where arbor type cutters 
make working area inaccessible. —K-67 


Meial-Clad Switchgear 


4 booklet, entitled ‘“‘Shelterfor-M, The 
Modern Approach to Substation Design,” is 
oftered by Westinghouse Electric Corp. 

The booklet emphasizes the principal fea- 
tures of what it describes as a new concept 
in outdoor metal-clad switchgear. The 
booklet explains how the features achieve 
space savings, and protection of equipment 
and personnel from the elements. Grouped 
in several sections, the discussion includes: 
flexible arrangement, camouflage, 
work area and all-weather protection. —K-68 


roomy 


Gaskets, Stampings 


Metallo Gasket Co., announces a 20-page 
illustrating and describing its 
gaskets, metal stampings, special gaskets, 
valve disks, raschig rings, and lessig rings. 


catalog 


In addition, information on the company’s 
engineering and production facilities is pro 
vided. Photos of the various sizes and 
shapes of products made by the company are 
specifications and 
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included, along with 


dimensional information. 


Cushioned Valves 


Golden Andersen Valve Speciality Co., 
announces four bulletins illustrating and 
describing its cushioned valves. 

Bulletin S-3A covers an automatic engine 
stop valve; W-14, emergency cut-in valve; 
W-11,  rubber-lined check 
and G-5 gives general information on th 
operation and application of various types of 
relief, altitude, check, and pressure reducing 
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swing valve; 


units. 
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Know Hoy ° 


---HAS MADE 


EK & BOCK 





WIRE FORMS 
SPRINGS 
METAL STAMPINGS 


In Industry, in homes, farms and 
shops, you'll find daily, living proof 
that D-&-B’s KNOW-HOW pays 
out in EXTRA performance. Rely 
on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 
easily assembled . . . that 
withstand stress . . . and 
perform under the most 

trying conditions! 


“PEEDY Deu VERY 


- WRITE — WIRE — or PHONE 
for Estimates and Delivery Dates 


DUDEK & BOCK 


SPRING MFG. CO. 


4014 W. Grand, Chicago 51, Ill 


—_ 
























YOUR OWN TUBING 
Consultation Is Invited 


UNIVERSAL TUBE CORP. 


2134 South Troy Street, Chicago 23, Illinois 


We Specialize Tn 


THIN-WALL 
SHIELD-ARC WELDED 
METAL TUBING 


Wall thicknesses .005” to .020” — 
to 14%’ O.D. — in Brass, Bronze, 
Stainless Steel (304, 316, 321, 347) 
and Carbon Steel. 





.005” to .020” 
Wall 









We Ahlss Specialize 


In Design of 
CUSTOM 
MACHINERY 


for you to produce 
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Consulting Engineers, Gibbs & Hill 


PLUS PERFORMANCE FROM 
YUBA CONDENSERS 


Performance tests made by the Indianapolis Power 
& Light Company on this 50,000 sq. ft. Yuba surface 
condenser a year after it was installed in their H. T. 
Pritchard Station showed zero oxygen content in the 
condensate. The temperature of the condensate was 
found to be 3.9 degrees higher than the temperature 
corresponding to saturation pressure. Heat transfer 
was 106.6% of design. 


Magnificent performance such as this is far in excess 
of guarantees and it proves once again that there are 
great plus values in Yuba equipment. 

Consult Yuba for advanced condenser design and 
manufacture. Yuba condenser designs can save plant 
space, as well as initial cost for foundations and piping. 
A de-aerating section within the condenser shell elimi- 
nates the main plant de-aerating heater 


PROGRESS IN POWER THROUGH PROGRESS IN HEAT TRANSFER EQUIPMENT 


YUBA HEAT TRANSFER DIVISION 


HONESDALE, PENNSYLVANIA 

NEW YORK SALES OFFICE: 530 FIFTH AVENUE 
REPRESENTATIVES IN PRINCIPAL CITIES 
Other Yuba Divisions 

Adsco Division, Buffalo, N. Y. 


California Steel Products Division, Richmond, Calif. 
Yuba Manufacturing Division, Benicia, Calif. 
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STEAM SURFACE CONDENSERS 
EVAPORATORS 

STEAM JET REFRIGERATION 
STEAM JET AIR EJECTORS 
FEEDWATER HEATERS 
BAROMETRIC CONDENSERS 


YUBA CONSOLIDATED INDUSTRIES, INC. 
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Your best way to sell 


New York Coliseum 





Laying the groundwork for future sales. 
New ideas get a big reception at the Power Show. 


Plan now for sales in ’59 — with an ex- 
hibit in the Power Show. It’s your 
best way to reach the concentrated 
audience of executives, engineers and 
operating people who attend the Power 
Show regularly. They come to find 
new products, new applications, new 
ideas. They come to be sold. 


In five days of the show, you can 
achieve sales results which ordinarily 
would take months. For the Power 


MA . | 


9 ternational Exposition Company 





‘JULY 1958 


‘men of decision’ is at the 


234 National Exposition of 


Power & Mechanical Engineering 


under auspices of ASME 





Set Your Sights on °59 








e December 1-5, 1958 








Some 300 Exhibits of 


PACKAGE BOILERS e TURBINES e 
BLOWERS e FANS e CONDENSERS e 
EVAPORATORS e COMPRESSORS e 
RECTIFIERS e SWITCHGEAR e MOTORS 
e CONTROLS e STEAM SPECIALTIES e 
HEAT EXCHANGERS e VALVES @ PUMPS 
e INSULATION e WATER CONDITION- 
ING e PIPING e REFRACTORIES e 
LUBRICANTS e POWER TRANSMISSION 
e MATERIALS HANDLING e AND MANY 
MORE. 











Show audience includes the men* of 
decision and influence who hold the key 
to your sales success. Make sure they 
see your products, learn what you have 
to offer them. 


Plan now to make this years’s Power 
Show work for you. Write today for 
floor plans, and full details. Address 
the Exposition at 480 Lexington 
Avenue, New York 17, N. Y. 


*28,636 registered at the 1956 Exposition. 
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WHEELS 


Welded steel construction. 
One - piece, cone - shaped 


rims and hubplates, stand- : : 
ard or extra-heavy. < AIR HANDLING 
‘ : Type AH 


BEARINGS 


Heavy - duty, self - aligning 
ball or tapered roller bear- 
ings for quiet operation, 
dependability, long life. 


MATERIAL HANDLING 
Type MH 


HOUSINGS 


Heavy welded sheet steel 
or plate, adjustable dis- 
charge in sizes thru 37” 
inlet. Fixed discharge on 
larger sizes. Externally 
braced for maximum 
rigidity. 

LONG SHAVINGS 

Type LS 


Handle any one of 3 basic processes with 


an American Blower Industrial Fan 


fan modification for individual jobs. Equipment selec- 
tion and application assistance is available, should 
you need it, from our 73 engineer-stafled branch 
eae Tess a bee a oad offices. A phone call is all it takes to 
gases, or air and gases containing material, or long ase Sale ; 

; S ; o . get full product information. American- 
shavings. And there’s a wide range of fan arrangements, Standard,* American Blower Division, 
optional constructions — for severe duties or high-tem- Detroit 32, Mich. In Canada: Canadian 
perature operations — and optional accessories to allow Sirocco products, Windsor, Ontario. 


Here’s a practical way to solve tough process appli- 
cations: an American Blower Industrial Fan. It’s avail- | 
able with three types of wheels to let you handle air, 


It pays to standardize on American Blower fans for every duty! 


- 


HS Fans—direct or V-belt drive, medi- Sirocco Fans — low speed, quiet oper- Axial Fans— move high volumes in 


um-speed operation; nonoverloading. ation; move more air per revolution. minimum space; flexible installation. 


a Aenican - Standard and Standard» are trademarks of American Radiator & Standard Sanitary Corporation. 


American-Standard 


AMERICAN BLOWER DIVISION 
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THINGS WORTH KEEPING 


Speech is free for the asking, 
here in America. But it’s not 
free for the keeping! Protect- 
ing our American heritages 
costs money—a great deal of 
money. 


It takes money for strength 
to keep the peace. Money for 
science and education to help 
make peace lasting. And 
money saved by individuals. 


Your Savings Bonds, as a 
direct investment in your 
country, make you a Partner 
in strengthening America’s 
Peace Power—helping us keep 
the things worth keeping. 


Good cash investment, too. 
Put 3 dollars into Series E 
Bonds—take out 4 in just 8 
years, 11 months. 


Safe. Both interest and 
principal guaranteed by the 
U.S. Government. Every 
Bond recorded, so if it’s lost, 
stolen or destroyed it can be 
replaced, free. 


Automatic saving. The Pay- 
roll Savings Plan is the auto- 
matic way to save for the big 
things in life. Look at the 
chart. See how easily you can 
get a nest egg! 





HOW YOU CAN REACH YOUR SAVINGS GOAL 
WITH SERIES E BONDS 


(in just 8 years, 11 months) 





Hf you ut | $2,500 | $5,000 | $10,000 





h hk, 
a" | 4s | same | 107s 














This shows only a few examples. You 
can save any sum, buying Bonds by 
Payroll Savings or where you bank 
Start your program now! 




















HELP STRENGTHEN AMERICAS PEACE POWER 


BUY U.S. SAVINGS BONDS 


The U.S. Government does not pay for this advertising. The Treasury Department thanks, 
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for their patriotic donation, The Advertising Council and this magazine. 
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POWELL 


world’s largest family of valves 


Fig. 19084--Steel Pressure Seal Globe 
Non-return Valve for 900 W.S.P. Spur Gear 
operated. Can be furnished with bevel gears. 


Fig. 1793—1ron Body Bronze Mounted 0.S.& Y. 
Gate Valve for 125 W.S.P. Solid wedge disc. Sizes 
under 8” can be supplied with double wedge disc. 


aoe 


Li] F 


FOR EVERY FLOW CONTROL PROBLEM Powell offers more kinds or types of valves, 
available in the largest variety of metals and alloys, to handle every flow control requirement. 
Your local valve distributor will be glad to tell you all about them. Or write to us for the full facts. 


THE WM. POWELL company °« Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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MACH 5... 


with the help of 


ADSCO CORRUFLEX 


EXPANSION 
JOINTS 







ADSCO DIVISION 


20 MIilLBURN STREET 
BUFFALO 12, NEW YORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 





JULY 1958 





Wind rushing through a wind tunnel at the 
Arnold Engineering Development Center, 
Tullahoma, Tenn., reaches a speed of five 
times the speed of sound. That is 3800 miles 
an hour. Under this condition, this Air Force 
Research and Development Command Center 
can test aircraft, missiles and projectiles under 
simulated characteristics of high-speed flight. 


But the air-supply ducting grows and twists 
under the high temperatures and pressures of 
the air rushing inside. Something must absorb 
this movement occurring in three directions, 
or the ducting would buckle. Easily and effi- 
ciently, the movement is absorbed by a com- 
bination of Adsco Corruflex Hinge and Uni- 
versal Expansion Joints, shown above in a 
section of the ducting. 


The design and development of these 
expansion joints to customer’s specialized 
requirements is only one of the many engineer- 
ing feats performed by Adsco in recent years. 
Consult Adsco the next time you need help 
on piping engineering. 





MECHANICAL ENGINEERING 












When you need 


INDUSTRIAL 
PROCESSES 


BOILER GAS 
RECIRCULATION 


ORE SINTERING 
EXHAUST 


ROTARY KILN 
EXHAUST 


BLACK LIQUOR 
INDUCED DRAFT 





WASTE HEAT 
INDUCED DRAFT 


STEEL MILL 
FURNACE 
CIRCULATION 








Westinghouse offers you a Heavy-Duty Fan... 
the right type...the right size...the right blading 


Remember this: American Industry invests 
more in Westinghouse Heavy-Duty Fans 
than in any other. 

Call your nearest Sturtevant Division Sales 
Engineer, or write Westinghouse Electric Cor- 
poration, Dept. G-3, Hyde Park, Boston 36, 
Massachusetts. J-80662 
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rbo-gear unit with double ended low-speed 


Aoadolalaliicliiehilelamiame-talicta of fololel-Tameilel@alial-1 


LOW-SPEED TURBINE DRIVES 


tatlored to meet your requirements 


For more than half a century, Terry has been one 
of the principal suppliers of turbo-gear units for 
driving slow-speed fans, generators, paper ma- 
chines, large pumps and the like. Each unit is 
designed to meet the job requirements. The paper- 
machine drive illustrated is a good example of this 
individualized engineering. 

In service at a large southeastern paper mill, the 
unit delivers 750 HP at 3350/500 RPM, with steam 
conditions of 450 Ibs., 660°F and 50 Ibs. back pres- 
sure. Equipped with a variable-speed governor, 
operated by remote control, the speed of the unit 


1958 


may be varied through a 10:1 range. Other features 
include forced-feed lubrication to turbine and gear 
bearings, and automatic shutdown and alarm in 
case of low oil pressure. 

Whatever your requirements for low-speed tur- 
bine drives, a Terry engineer will be pleased to 
discuss them with you. Bulletin S-140 covers the 
full line of Terry turbines; Terry gears are de- 
scribed in bulletin S-130. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN 
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Multiple exposure ph 
from the Mete 


ing thermal probes developed 
tor The ‘diffusive eatbakity of 


SONNEL “OFFICE 
ONT, LbeLINOIS 
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POWER TEST CODES 


sg ag — COOLING — 
MENT, Pub. $2. 
Provides a om testing of apparatus a 

cools water by means of its partial evaporation to the 

here combined with conductive heat transfer by 
direct ‘contact between the water and air. Rules apply 
to mechanical and natural draft towers, atmospheric 
wind towers, and spray ponds. 

CENTRIFUGAL, MIXED-FLOW AND AXIAL 
FLOW COMPRESSORS AND EXHAUSTERS, 
Pub. 1949. $2.00 
For testing compressors and exhausters including 

superchargers and axial-flow compressors in which the 

change in the gas specific weight exceeds seven per 
cent, and for testing apparatus handling gases other 
than air. 

CENTRIFUGAL PUMPS, Pub. 1954. $1.50 
For conducting tests on centrifugal pumps including 

those of the mixed-flow and axial flow types. 

DEAERATORS, Pub. 1958. $3.00 
These rules are for the testing of both spray and tray 

type deaerating heaters, and deaerators equipped 

with either tubular or direct contact vent condensing 
sections, when the heating medium is steam. 


*DIESEL AND BURNER FUELS, Pub. 1958. 
$4.00 





Present approved methods for collecting samples and 
for determining those ascertainable chemical and phys- 
ical properties which serve as indicators of the value 
of liquid fuels used in equipment for the generation of 
heat or of power. Excluded only are gasoline or 
other fuels used in spark-ignition engines. 
DISPLACEMENT COMPRESSORS, VACUUM 

PUMPS AND BLOWERS, Pub. 1954. $2.00 

Contains the procedures for testing equipment of 
this and all rotary type machines which operate on a 
positive displacement principle. 

*DETERMINING DUST CONCENTRATION IN 
A GAS STREAM, Pub. 1957. $2.5 
Gives the procedure ‘for measuring the dust concen- 

tration in gas stream confined in duct and shows how to 

make a size analysis of the dust sample. 


DUST SEPARATING APPARATUS, Pub. 2. 


Designed for testing all types of dust separating 
apparatus installed for operation in conjunction with 
solid-fuel fired furnaces. 

EJECTORS AND BOOSTERS, Pub. 1956. $2.00 

These test measurements are for ejectors and 
boosters operating as gas compressors. 


EVAPORATING APPARATUS, Pub. ar 
1. 


While these rules were deveioped primarily for 
testing evaporating apparatus for producing boiler 
make-up water, they can also be used as a guide in 
testing other types of evaporators. 

FANS, Pub. 1946. $1.00 

Covers the testing of blowers, fans, and exhausters of 
centrifugal, axial, or mixed-fiow types in which the fluid 
density change does not exceed seven per cent. 


FEEDWATER HEATERS, Pub. 1955. $1.50 

Designed for testing direct-contact feedwater heaters 
and closed-type feedwater heaters with or without 
drain cooler and desuperheating sections. Rules also 
apply where the heating medium is water as in the case 
of drain coolers or special coolers; and with slight modi- 
fication to suit special conditions, they can be applied to 
heaters that heat water for any purpose when the heat- 
ing medium is steam. 


Each of these codes contains a check list of the items on which agr ts should ber 


*GAS PRODUCERS — iene As 
GENERATORS, Pub. $3. 

This is a new ond mine eee developed for con- 
ducting tests to determine the operating characteristics 
of producers whose gas is used for power, heating, or 
chemical purposes. 


GAS TURBINE POWER PLANTS, Pub. He gs 


Shows how performance-tests of gas turbine power 
plants and components should be made. 


HYDRAULIC PRIME MOVERS, Pub. HS 


These instructions are for testing an individual reac- 
tion or impulse turbine unit of any type. Code also 
contains rules for index testing 
*INTERNAL COMBUSTION ENGINES, = 

1957 $2. 

Covers testing of internal combustion engines, — 
line, gas, and dual-fuel engines. 

RECIPROCATING STEAM-DRIVEN 
DISPLACEMENT PUMPS, Pub. 1949. $1.00 
Outlines the proper method of testing the pump and 

engine, including reheaters, heaters, and jackets, if any, 

and jacket pumps, circulating pumps, condensate pumps, 

— vacuum pumps, which are concerned in their opera- 


RECIPROCATING STEAM ENGINES, _ 
1935 (Reaffirmed 1949) $2. 

Recommends standard testing methods for we... 

the performance of an engine, including steam jacket if 


any. 
*SAFETY AND RELIEF VALVES, Pub. Hy 


Covering valves handling steam, gases, and liquids 
(the physical properties of which are reliably known), 
this Code shows how to determine, under specified oper- 
ating conditions, one or more of the following quantities 
of characteristics: Relieving pressure, relieving capacity 
at the relieving pressure, coefficient of discharge, open- 
ing, closing, seal-off, and start-to-leak pressures; blow- 
down; reproducibility of valve performance; and me- 
chanical characteristics of valves as determined by see- 
ing, feeling, or hearing. 

SOLID FUELS, Pub. 1954. $2.50 

Here are set forth the methods of testing solid fuels to 
determine composition, heating value, size, bulk density, 
pulverizing characteristics or grindability, caking char- 
acteristics, dustiness, and classification of fuels by rank. 
STATIONARY STEAM-GENERATING UNITS, 

Pub. 1946. $2.00 

For testing of units defined as combinations of ap- 
paratus for producing, furnishing, or recovering heat, 
together with apparatus for transferring to a working 
fluid the heat thus made available. 

STEAM CONDENSING APARATUS, Pub. 

1955. $2.00 

A set of rules for testing all apparatus whose primary 
function is to reduce the exhaust pressure of a prime 
mover to a pressure below atmosphere, and, in the case 
of surface cond s to cond the steam so that the 
condensate is available for re-use as boiler feed. 

STEAM TURBINES, Pub. 1949. $3.00 

Covers the testing of all types and applications of 
modern steam tur>ines and includes complete instruc- 
tions for making the necessary pressure, temperature, 
and flow measurements 

APPENDIX TO TEST _— FOR oa > 

TURBINES, Pub. 1949 $3. 

This section facilitates the ‘preparation of steam ve 
bine test reports. It includes numerical examples of 
many of the calculations involved in rcporting tests 
conducted and also filled-out hypothetical test forms. 








hed prior to starting tests, 


specifies the instruments and testing apparatus required, lists precautions to be taken, gives instructions for computing 
and tabluating test results, and shows how to correct test results for deviations of test conditions from those specified. 


*Recently published 


20% Discount to ASME Members 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


29 W. 39th Street, New York 18, N. Y. 
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BEARINGS SO PERFECT YOU CAN 


OF A SERIES 


—_ 


Automatic camshaft assembly machine assures 
bearing surfaces so perfect that every Oldsmobile 


camshaft can be turned by hand. 


Installing a camshaft in an engine is like threading a 
needle. In the hand assembly of this critical part, the cam 
lobes often score the bearing surfaces. This results in high 
friction that will ‘freeze’ a camshaft so that it can be very 
difficult to turn manually. Olds engineers, however, have 
developed the only automatic camshaft assembly machine 
in existence. It installs camshafts so precisely that every 
one can easily be rotated by hand ...a guarantee of un- 
marred cam lobes, less friction and longer bearing life! 


To go one step further in eliminating any possibility of 
damaged cam lobes and journals, all handling is done 
entirely by mechanical means. After grinding, polishing 
and washing, camshafts are fed by conveyor to the installa- 


**“ROLL YOUR OWN’’ 


tion machine and mechanically loaded. As the camshaft is 
properly installed and located in the engine block, a uni- 
form protective coating of oil is applied for proper lubri- 
cation before the engine is ever started. So precise is this 
machine that cam bearings are never touched by the lobes 
or journals passing through even though clearances are as 
low as 0.0015 inches. 


Attention to small, frequently hidden details is the true 
mark of quality craftsmanship. At Oldsmobile, quality is 
not “What will pass?”, but rather, “Is this the best way 
to build automobiles?”. It is this search for better ways 
to make better automobiles that makes Oldsmobile dis- 
tinctive—a car in a class by itself. Discover the difference 
for yourself. Your friendly Oldsmobile Quality Dealer has 
a test drive reserved especially for you. 
OLDSMOBILE DIVISION, GENERAL MOTORS CORP. 





+ Camshaft is rotated and 
lubricated as it automatically 
slides into engine block. 


Scarred lobe on camshaft 
indicates scored bearing and 
may result in shorter cam- 
shaft and bearing life. 





Pioneer in Progressive Engineering 
--.-Famous for Quality Manufacturing 


OLDSMOBILE > 
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For induced draft.. 4 a 
LOOK what Clarage’s new 


Type DN Dynacurve Fan offers you 


LOW cost. 

LOW tip speed. 

LOW moment of inertia (WR’). 
HIGH efficiency. 

HIGH dynamic conversion. 


HIGH standards of construction. 


Write today for Catalog 905. Clarage Fan Co., Kalamazoo, Mich. 


-.-- dependable equipment for 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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leading reactor builder offers 
LONG RANGE 
CAREERS 
in worldwide nuclear projects | 


EXPERIENCED NUCLEAR ENGINEERS 


ANALYTICAL 





Degree essential. Experience as required. 
Preliminary Engineering: Conduct preliminary analysis and design of 
overall power reactor systems and components. 

Core Analysis: Includes criticality, temperature, void and power coeffi- 
cients, control effectiveness and fuel cycles. 

Shielding Analysis: Advanced studies and analysis on stationary and 
mobile plants. 

Heat Transfer and Fluid Flow: Steady-state and transient analysis. 
Includes power optimization studies, free and forced convection flow tran- 
sients, boiling, and two phase flow. Advanced analytical methods using 
analog and digital computers. 

Stress Analysis: Structural, thermal, and dynamic stress analysis of high 
temperature reactor systems. 

Systems Analysis: Coordinate engineering on reactor plant design. 
Control Analysis: Reactor kinetics and overall nuclear power plant con- 
trol—hazard analysis— analog and digital computers. 

Operations: Foreign and domestic — for check-out, start-up and customer 
training. Includes operational analysis and design criteria. 





DEVELOPMENTAL 





Requires related experience and applicable degree. 

Fuel Elements: Experienced senior physical metallurgists for responsible 
positions in nuclear reactor fuel development programs. Includes studies 
of radiation effects, overall evaluation of uranium and thorium alloy, and 
ceramics. Also metallurgical engineers for mechanical fabrication devel- 
opment for these materials. 

Mechanical Components: Experienced mechanical engineers for the devel- 
opment of coolant and other equipment for power reactors. Stimulating 
developmental problems in thermodynamics, stress, heat transfer and fluid 
dynamics. Senior metallurgists for responsible research positions on reac- 
tor structural materials. Desire alloy development and solid state diffusion 
experience. 

Instrumentation and Control: Senior physicists and EE’s for design and 
development of advanced design transistor, vacuum tube, and/or magnetic 
amplifier control and instrumentation components. 





DESIGN 





Senior opening. Degree required. Nuclear experience essential. 

Process Instrumentation: Reactor, auxiliary, and control systems. 
Facilities: Mechanical systems. 

Process Systems and Equipment: Pumps, heat transfer equipment. 
Electrical: Reactor control and power systems. 

Machine Design: Heavy mechanical. 

Reactor Core Components: Moderator cans, fuel elements, core supporting § 
structures. 

Control Mechanisms: Control and safety rods, drives and allied tooling. 


Other opportunities in: 
teactor Theory, Experimental Neutron Physics, 
Solid State Physics, and Reactor Kinetics. 


Write for more details of exciting career opportunities at AI. . - 
Mr. A. G. Newton, Personnel Office Scams International ee ee ee ae ee mer 
Mr. A. GU. , : »4 ‘ é al, Experiment and the Organic Moderated Reactor 
15330 Raymer Street, Van Nuys, California. Experiment are both in successful operation. 
(In the suburban San Fernando Valley, near Los Angeles) Plans for several central station plants based on 
these experimental power reactors are underway. 
ATOMICS INTERNATI Al is also conducting an advanced power reactor 
ONAL study for Southwest Atomic Energy Associates. 
Overseas, AI has already sold 5 reactors, and is 


A DIVISION OF NORTH AMERICAN AVIATION INC : ° 
: affiliated with ASEA of Sweden and the new com- 
PIONEERS IN THE CREATIVE USE OF THE ATOM pany INTERATOM (with Demac, West Germany). 


MECHANICAL ENGINEERING gucy 1958 / 155 


































TO THE MEMBERS OF 





THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as candidates 
for membership. Engineering acquaintances should be qualified by both fundamental 
training and experience for one of the technical grades. Those who do not have an 
engineering degree may show the equivalent thereof through actual practice. Execu- 


tives of attainment in science or industry may associate with the Society as Affiliates. 





HE American Society of Mechanical Engineers 
promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
neering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 


and in cooperation with other engineering and technical 





societies, and works to broaden the usefulness of the 
engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct—all with the purpose of advancing 


civilization and increasing the well-being of mankind. 


O. B. Schier, II, Secretary 
The American Society of Mechanical Engineers Nearest aid oG ace iinet cid 
29 West 39th Street, New York 18, N. Y. 











Please send an application and information regarding ASME to the following: 


DE OOO PRR RR eee > in, I gee Se Se a a ee ee 


ME-7-58 
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Measure 


COOLING TOWER LIFE 
with a RULER? 





YE S! DIMENSION and QUALITY of redwood are the 
obvious and fundamental cornerstones on which long 
service life and low maintenance costs must rest. They 
are your ONLY protection against delignification or 
chemical attack! Coupled with proper wood preserving 
treatment, they provide the necessary safeguards even 
in those areas where biological attack is prevalent. 














COMPARE WHEN YOU BUY —AND INSIST ON 
GETTING THESE FOSTER WHEELER STANDARDS 


THICKNESS COMPARISON OF IMPORTANT TOWER COMPONENTS 





FOSTER MANUFACTURER MANUFACTURER 
TOWER COMPONENTS WHEELER oA" “Be 





— 
SPLASH BARS . CE o=2S= 











" . 





FILL DECK SUPPORTS 


WATER DISTRIBUTION SYSTEM “  € : a 


SS 
- , 











FAN STACK SHEATHING 


AIR INLET LOUVERS i” 


DRIFT ELIMINATOR BLADES 6” > a I ,.” 




















“To conserve water is good business ... for you, your neighbor, and the Nation.” 


FOSTER WHEELER WwW 


NEW YORK * LONDON ° PARIS « ST. CATHARINES, ONT. 
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STRAIGHT TALK TO ENGINEERS 
- from Donald W. Douglas, Jr. 


President, Douglas Aircraft Company 


158 , 


In your field, as most of you well know, it’s easy 
to be complicated ... it’s hard to be simple. At 
Douglas, I’m happy to say, we do things the 
“hard” way. This matter of simplicity is vitally 
important. We work intensive hours, days and 
months to achieve it. 

Why this extra effort? Well, simple things work 
easier, last longer, are more easily maintained 
and are lots more reliable. We are rewarded for 
our greater engineering effort with a product 


JULY 1958 


that performs better for our various customers. 

We know that good engineers, working in an 
atmosphere which stimulates them to do their 
best, have been largely responsible for our suc- 
cess. If you enjoy solving challenging problems in 
the simplest manner, we’d like to talk with you 
about joining us. 

Please write to Mr. C. C. LaVene 
Douglas Aircraft Company, Box K-620 
Santa Monica, California 
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The exclusive geometric design of the 
Grinnell Constant Support Hanger balances j 
the moment of the vertically shifting load J 
with a mathematically equal spring LO Ld by desig 
a sin9 sing F Ax spring constant 
moment at every point throughout the full inl 


YZ sin 
range of travel. L— the spring moment Constent, YZ Spring constant 
w 


F in all positions 


GRINNELL CONSTANT SUPPORT HANGERS 


Only Grinnell Hangers provide true 
constant support, plus these features: 


may be adjusted over a 70° range of load 
carrying capacity, as indicated by the divi- 
sions on the load scale. When factory-ad- 
justed to a specified load within this range, 
there always remains not less than 10% for 
additional field adjustment. 


© 5 frame sizes provide a range of travel 
from 1'2 inches to 12 inches and support 
loads from 30 to 32,260 pounds. 


Load deflection curve is a horizontal 
straight line, at every setting on the load 


Compact design, resulting in small size 
for the load supported, makes Grinnell Con- 
stant Support Hangers easy to install—allows 
their use where only limited head room and 
space for close nesting are available. Sim- 
plicity of design makes these hangers easy 
to maintain. 

Grinnell designs, manufactures and sup- 
plies pipe hangers and supports for every 
piping requirement. 

In addition, Grinnell offers the services of 
trained field representatives and design serv- 





adjustment scale. 


Antifriction needle roller bearings are 
provided at all critical pivot points. 


Low ratio between spring force and sup- 
ported load reduces friction, permits 
smaller size hangers for loads carried. 


Travel stop is a permanent attachment — 
always available for temporary use to 
set hanger into nonoperative position for 
underload or overload. 





GRINNELL 


ices for consulting engineering firms. Contact 
Grinnell for your future hanger requirements. AMERICA’S #1 SUPPLIER OF 
rr PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings °* welding fittings °* engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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How the 
full line of i 


LECTRODRY 


can help you 
save money 


d 
0 


d 


Tiny 45-pound laboratory Lectrodryer 


sets process standards of drying 


Leading industries look to 


OU don’t have to make unnecessary, costly 
compromises in selecting drying equip- 
ment. Drying standards set in development 
stages can be duplicated in your pilot plant 
and in full production operations when you 


use Lectrodryers. 


Lectrodryer makes a more complete line 

. more carefully tailored-to-need . . . than 
any other manufacturer. We can meet your 
requirements exactly .. . supply the type and 
size drier you need at all stages . . . from test 
tube to mass production. Consistently efficient, 
low-cost adsorbent drying ,is assured with a 
full line of job-matched Lectrodryers 


This is another reason Iéading industries 
look to Lectrodryer. For help in dryness engi- 
neering call or write Pittsburgh Lectrodryer 
Division, McGraw-Edison Company, 305 
32nd Street, Pittsburgh 30, Pennsylvania. 


Production-size Lectrodryers duplicate 


felelelaehicla mealileliilelir) 


Lectrodryer ‘i 


 AolaleM Modia ta tale Mi okola Jaa) 
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“BUFFALO” DOUBLE SUCTION 
CENTRIFUGAL PUMPS 


OFFER MORE FOR YOUR PUMP DOLLAR 


Value Beneath the Surface... the impeller and shaft 
assembly of the “Buffalo” Double Suction Pump. 


@ Long Life @ High Efficiency 
@ Quiet Operation @ Reliability 

@ Minimum Down Time for Repairs 
@ Availability of Replacement Parts 


“Buffalo” Pumps’ engineering and rugged, dependable 
construction make them highly desirable for demanding 
industrial service. For example, ‘“‘Buffalo’’ Double 
Suction Pumps for dependable clear water service 
feature precision-machined casings with ample water 
passages — impellers designed for highest efficiencies — 
bronze wearing rings — sturdy shafts and heavy-duty 
ball bearings. 

The complete line of “Buffalo” Double Suction Pumps, 
in capacities from 10 to 14,000 gpm, assures the pump 
that’s tailored to your clear water moving needs — 
exactly. For full information, contact your nearby 
“Buffalo” Engineering Representative, or write for 
Bulletin 955-R. 


Water enters the efficient, enclosed 
impeller from both sides, to assure 
consistant hydraulic balance. All rotating 
elements are carefully-balanced prior to assembly. 
The value “bonus” in every “Buffalo” Pump is the 
“Q” Factor — the built-in QUALITY which assures 
trouble-free satisfaction and long life. 


BUFFALO PUMPS 


DIVISION OF BUFFALO FORGE CO. 
148 Mortimer Street * Buffalo, N. Y. 


Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL 


MECHANICAL ENGINEERING 


PUMP FOR EVERY LiIiaquibD 
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Industrial Engine Application 


ne Lever 


DOES IT ALL 


. Pe CONTROLS SPEED AND 
poste "tee *.. DIRECTION OF TRAVEL 
TYPES 


“MONOBALL”’ 


Self-Aligning Bearings 





@ NO GEAR SHIFTING 
. @ NO CLUTCH WORRY 
\) @ MORE WORK PER HOUR 
@ REDUCED MAINTENANCE 


Rignn Reserved > . 
CHARACTERISTICS = 
Vy / r m" 
ANALYSIS RECOMMENDED USE t Wary hex evers matic 
; ee nya 3 


Stainless Steel For types operating under high temper- _~ =. 


Ball and Race ature (800-1200 degrees F.). , 
Chrome Alloy For types operating yyy radial Cities tats HYDRAULIC CONTROLLED REVERSING 
ultimate loads (3000-893, Ibs.). er Fun ° 

ie re end Race Products CLUTCH with TORQUE CONVERTER 

ronze Race and For types operating under normal loads ! — [Re 

Chrome Steel Ball with minimum friction requirements. Incorporate FL NK S REVERS-O-MATIC in 

your moving equipment for maximum effi- 

Thousands in use. Backed by years of service life. Wide variety ciency. Speed and direction of travel — for- 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in ward and reverse or lift and lower — can be 
similar size range with externally or internally threaded shanks. os — oe a = a a 
é : ; - Funk Standard pedals. Converter eliminates shock and mul- 
Our Engineers welcome an opportunity of studying individual Power Take-Off tiplies engine torque more than 200% to 
requirements and prescribing a type or types which will serve broaden the h p. range. 
under your demanding conditions. Southwest can design special Our Standard Flange System affords unlim- 
types to fit individual specifications. As a result of thorough ited combinations of FUNK MODULAR 
study of different operating conditions, various steel alloys POWER UNITS. Let FUNK Engineers make 
have been used to meet specific needs. Write for revised Engi- specific recommendations. 
neering Manual describing complete line. Dept. ME-53. 

















Box 577-E 


SOUTHWEST PRODUCTS CO. ll Coffeyville 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA Reduction Kenees 














Large 0.D. 


ALLOY 
PIPE 


fabricated to meet your requirements 


For high pressure, high temperature water lines 

. . « for sewage outfall lines . . . for any job 

requiring fabricated steel pipe of 14” O.D. or 

larger . . . you can depend on Posey’s many years POSEY IRON WORKS, Inc. 

of engineering and manufacturing experience Steel Plate Division 

and complete production facilities. Write, wire or 

phone for information without obligation. ANCASTER, FSRRSTLVANIA 
New York Office: Graybar Building 


TANKS e DIGESTERS e PRESSURE VESSELS e DREDGE PIPE 
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Pa hw ‘ASH-ACME mecting pressure control needs 
DUCTILE BISMUTH for product design engineers everywhere 


in wires, grids, ribbons and films! 


Type FR 
Back 
| | Pressure 
z Valve 
™ . é 


‘ RIBBON FILM 
At last you can take advantage of Bismuth’'s 
extreme sensitivity to changes of temper- 
ature and magnetic field intensity. Through 
an exclusive process, we have perfected 
Bismuth in ductile form . . . Bismuth that 
can be bent without crumbling and break- 


Pe 

ing. Available in insulated or bare wires, in = J 

special alloys for thermocouple legs, in wire | 

form or grids for resistance controlled cir- | as SPECIAL BY-PASS 


% 
c 
«i 
= 
= cuits and gauss meters, and in ribbons or 
» 
— 
od 
Ce 


B 
‘s 





plastic mounted films for Hall effects. No | VALVE HELPS AIR FORCE LICK 


other material is so versatile in its applica- 


tion to control and testing instrument design. | ICE PROBLEM IN ARCTIC 


Vos HAS 1001 USES IN TESTING AND 

CONTROL INSTRUMENTS! The greatest potential “saboteur” at Strategic Air Force 
Command bases in the Arctic is ICE. That's why mobile 

Write for Complete Information And Prices: de-icers are as highly prized as radar. 
tzp a triek ELECTRIC SUPPLY CO. In perfecting modern de-icing equipment, air force 
designers received an invaluable assist from Cash-Acme 
452 IRWIN ST. @ MUSKEGON, MICHIGAN engineers. Since ordinary valves and liquids are com- 
pletely inoperative at 65° below zero, new methods 
were urgently needed. With the help of Cash-Acme 


Back Pressure Valve (Type FR)—specially modified for 
this extremely rigorous job—a unique sprayer was 

developed for discharging ethylene glycol. 

Using high pressure spray nozzles to thaw out iced-up 


areas, crewmen keep jet bombers and interceptors 
ready for instant take-off. 


TYPE FR BACK PRESSURE VALVE 


Ready for tough, exacting jobs anywhere. Automatically controls 
desired maximum pressure by maintaining a determined inlet 
pressure at valve and relieving into a low pressure iine. Readily 
usable for all liquids and gases. Slight modifications make it 
useful as a differential pressure regulator. For Answers to Pres- 
sure Control Problems in Your Product. 


Contact 


A.\W. CASH VALVE MFG. CORP. 
666\East Wabash Ave., Decatur, Ill. 


INPERIAL 


Git ‘i 
: : i i 


* . = 


cine 
= 
toe: 


‘ r 2 . Ly * all 
. a J 
RACING ALI i | \s ‘ £ ; | = : 
| BE; i = 4 
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positions open « positions wanted « equipment, material, patents, books, 
instruments, etc. wanted and for sale « representatives « sales agencies « 
business for sale « partnership « capital e manufacturing facilities 
ANSWERS to box number advertisements should be addressed to given box 


number, care of ‘‘Mechanical Engineering,”’ 29 West 39th St., New York 18, N. Y 


RATES: Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $4.00 a line. $2.00 a line to members of ASME. Seven words 
to the line average. A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of multiples 
of one inch at flat rate of $40.00 per inch per insertion. 


Copy must reach us not later than the 10th of the month preceding date of publication 





























MECHANICAL ENGINEER 


For Assistant Superintendent of service 
engineering in large manufacturing 
plant, southern location. Should have 
degree in Mechanical Engineering. 
Prefer man with experience in opera- 
tion and maintenance of steam and 
power generating equipment. Knowl- 
edge of electrical maintenance and 
construction would also be helpful 
Address CA-6$01, % “‘Mechanical Engineering 





SALES ENGINEERS PROJECT ENGINEER 
WANTED Wanted by manufacturer of Pulp 

for Chicago and Houston. Prefer men : ape i ac sau 
with Electrical, Mechanical or Chemical and Paper Mill machinery sor 
Engineering degrees. Successful appli work in Research and Develop- 
cants will receive three months’ intensive ment Must be a graduate me- 
training at factory in Waterbury, Con . -* . 
necticut before assignment to district chanical engineer with a minimum 
office. Prefer men between 25 and 30 of five years’ experience, including 
who can start as trainees. Previous sales - —" . 
and instrument experience desirable but at least two years in machinery 
not mandatory. Those interested in Chi design preferably in the Pulp 
cago opening address reply to S. E. Gewin, d WE» t ; 
District Manager, The Bristol Company, an Paper inaustry New England 
351 E. Ohio Street, Chicago 11, Illinois location. Give detailed resume 
Those interested in Houston opening : 
address reply to E. A. Merwin, District of experience 
Manager, The Bristol Company, 3617 W P 
Alabama, Houston 6. Texas Address CA-6493, “% “Mechanical Engineering 























VALVE AND NUCLEAR ENGINEERS 
SALES ENGINEERS 


Aggressive Research, Development and 
Selling have made Edward Valves, Inc, a 
leader in the steel valve industry. We are 
expanding our staff and facilities to maintain 
this position. Have opportunities for 
Engineers (mechanical stress, flow, materials, 
metallurgical) interested in design and de- 
velopment of valves for high pressure, high 
temperature service and nuclear power ap 
ylications 

ales Engineers—-Recent Engineering grad 
uates, preferably M_E. for approximately one 
year inside sales training prior to assignment 
to a territory 
Send complete resume in confidence 


EDWARD VALVES, INC. 
Subsidiary of Rockwell Manufacturing Co 


1200 W. 145th Street, East Chicago, Indiana 
Mr. E. A. Loeser, Engineering Personne! 






























CAREER OPPORTUNITIES 


with prominent paper manutacturer 


MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
MECHANISM ENGINEERS 
CONTROL ENGINEERS 


West Virginia Pulp and Paper Com- 
pany, one of the nation's leading 
multi-plant manufacturers of paper 
and paper ucts, is organizing an 
Equipment Engineering section to de- 
velop new production equipment. 
This unusual opportunity will call for 
bringing the results of research proj- 
ects to commercial actuality; the ad- 
vancement of present techaslegy, and 
the improvement of existing equipment. 


The men we are seeking will have a 
strong interest in high speed paper 
machinery and related operations . . . 
men who are willing to accept the 
challenge of developing the new and 
unconventional. 


Recent graduates with strong funda- 

tal backg ds, as well as several 
men with proven experience in this 
field, are desired. 


All inquiries will be considered 
mptly and held confidential. 
Please contact: 













Director of R h and Develop 
West Virginia Pulp and Paper Company 
Covington, Virginia 








To work on heat transfer, thermodynamics and 
hydrodynamics of atomic reactors and associated 
e components for power generation. Expanding 
Analytical department of well established upstate New 
York manufacturer provides excellent potential for 
. well-qualified personnel. Company's ability to 
Engineers produce is proven by the Army Package Power 
Reactor Plant completed on time and now operat- 

ing routinely. 


Send resume and salary requirements to Manager, Employee Services 


ALCO PRODUCTS, INC. 


SCHENECTADY 5 NEW YORK 


ce a ee 
SERVO ENGINEERS 


Requires B.S., M.E. or E.E. with 3 to 5 years’ experience in dynamic analysis 
and synthesis of servo systems using analog computers as an aid. Prefer direct 
experience with hydraulic and pneumatic systems. Will work on analytical 
group assignments relating to dynamic systems’ analysis and synthesis on high- 
pressure clectro-hydraulic devices, high-pressure pneumatic systems, jet 
engine fuel systems, etc. 


CRYOGENICS ENGINEER 


Senior Project Engineer is required to organize and assume charge of a smail 
group engaged in the development of airborne equipment for the generation 
and use of high-pressure gas from cryogenic liquids, which will be used for 
control and actuation of various devices on aircraft and missiles. 














Responsibility will include proposal and cost-estimate preparation, project 
planning, engineering coordination with customers, supervision of design and 
analytic work, development of low-temperature components, planning for 
laboratory test facilities, production support activity, and all else necessary 
to carry a project from the preliminary concept through full qualification 
testing of flightworthy hardware. 


Five to ten years’ omrients is required in this or related fields, with a good 
background also in the general area of thermodynamics and general physics, 
as well as in design and development work. 


Modern plant located in suburban area offers ideal living conditions and ex- 
cellent school facilities. Expanding company offers excellent opportunity 
for advancement. 








Send resume detailing educational background and experience to: 


Personnel Department 


CHANDLER-EVANS DIVISION 


PRATT & WHITNEY CO., INC. 
West Hartford, Conn. 
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Qualified applicants will be invited to West Hartford 
plant for personal interview concerning these positions. 
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ENGINEERING SPECIALISTS WA\U isl 


Chief Engineer 
$30,000 


If you are a mechanical engineer and have 
had supervisory experience in the design and 
development of small precision mechanical or 
electrical products, this opportunity will 
have great interest for you 


Our company is a well established manufac- 
turer with volume approaching $100,000,000 
annually. We have excellent facilities and a 
history of creative achievement in product 
development 


Preferred age range is 30 to §0 years. Excel- 
lent incentive bonus, insurance and retirement 


programs 
You may discuss your qualifications with us 
in complete confidence. Please give present 


company, position, age, compensation and 
home telephone number 


Address CA-6499 


“Mechanical Engineering.” 


Page reserved for advertisements to ex- 
perienced engineering specialists to fill 
immediate openings. Standard units only. 


DESIGN ENGINEERS 
FOR 
ALUMINUM PRODUCT DEVELOPMENT 


With design experience in the application of 
aluminum in architecture and construction, 
automotive, trucks and trailers, railway, ma- 
rine, process industry appliances, etc., for work 
in the Aluminum Technical Center of Olin 
Mathieson Chemical Corp., New Haven, Con- 
necticut. Pleasant living conditions, oppor- 


tunities for advancement. Apply to 


Mr. E. R. Patterson, 
Employment Manager 


Olin Mathieson Chemical Corp. 
125 Munson Street 


New Haven, Connecticut 





Employer pays fee in many cases. 


addition to world wide contacts. 


positions in Personnel Section. 


New York Chicago 
8 West 40th St. 





84 East Randolph St. 


Opportunities Unlimited 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE nc. 


SECURITY...TOP WAGES...CHALLENGING ASSIGNMENTS 


Qualified Engineers! Thousands of positions available with leading organizations . . . 


Under the auspices of the Four Founder Engineering Societies and affiliated with other 
renowned Engineering Societies, E.S.P.S. offers many years of placement experience in 


Write for E.S.P.S. weekly Bulletin of Positions Available . . . See a partial listing of available 


DON’T DELAY—REGISTER TODAY 
Offices In Major Cities In U. S. 


100 Farnsworth Ave. 


Detroit San Francisco 
57 Post St. 
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with missiles! 


Missiles are still in their infancy. And that 
precocious young child of the electronics industry — 
AC’s Inertial Guidance System—offers one of the 
greatest opportunities in the entire field. 

Why not go up and grow up... with AC and with 
missiles? You can work* with a team of engineering 
experts on AC’s vital and far-reaching guidance 
systems. Or, you can exercise your talents on the 
development and production of many other electronic 
projects that make AC a new leader in the industry. 
What’s more, you’ll enjoy the stability and 

security and benefits that General Motors offers 

all their personnel. 


you can eo * 


only ; 
O06 ..4 | } A 


HE it this kind of opport 
the electronic, electrical 


















. . and if you are a graduate engineer in 
-or in gyroscope design . . . AC would like 


interesting response from 
ical Employment, Dept. A, 








to hear from you. Your ing 
Mr. Cecil E. Sundeen, 
1925 E. Kenilworth, Mills 


AC SPARK PLUG &> THE ELECTRONICS 
DIVISION OF GENERAL MOTORS 


Producers of: AChiever Inertial Guidance 3 Afterburner Fuel Controls + Bombing Navigational Computers 
pone Sights « Gyro-Accelerom e Gyroscopes * Speed Sensitive Switches * Speed Sensors * Torquemeters 
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MECHANICAL 


The GENERAL Idea on Engineering Careers 


“ 


F YOU are a man who has kept pace with the 
fast-moving art of telephony—and are quali- 
fied as a senior engineer—we have a challenging 
assignment for you at General Telephone 
Laboratories. 


For example, working on the complex circuitry 
and high-speed switching involved in direct 
distance dialing. Not all of the problems have 
been solved. There’s a big field for new ideas 
to meet the challenge of this latest marvel. 


We’re investigating new detection methods — 
striving constantly for systems that will do 
more, and will do it faster and with increased 
reliability. 

But research and development in communica- 
tions is only one phase of our work at General 
Telephone Laboratories. We also provide R & D 
support for our manufacturing affiliate, Auto- 
matic Electric, whose pioneering in automatic 


Circuit engineers testing central office and 
private branch telephone switching systems 
at General Telephone Laboratories. 


telephony was the forerunner of automated 
equipment so widely used throughout industry 
today. 


We work in close cooperation with thousands of 
telephone companies in the U. S. and abroad — 
including the operating and manufacturing 
companies of General Telephone — America’s 
second largest and fastest-growing telephone 
system! 


Grow with us—The tremendous growth of communica- 
tions—and the wide application of automation princi- 
ples—have created many new engineering opportunities 
here at General Telephone Laboratories. We have a 
challenging opening for you if you are qualified for 
senior research and development work in electrical, 
electromechanical or mechanical engineering, electron- 
ics, or physics. We can be more specific about your 
particular opportunity if you will write in confidence 
to Mr. Robert Wopat, President, General Telephone 
Laboratories, Northlake, Illinois. 


GENERAL TELEPHONE LABORATORIES 


ENGINEERING 
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mecuanica. {| RESEARCH ENGINEERS 
IBM ENGINEERS If you— 


1. are experienced and interested in the field of 


Outstanding opportunities for mechanical engineers . . 
Experimental Stress Analysis, 


to design various types of card- and paper-converting 
equipment a , 
2. would like to work with a group that has a 

Qualifications: B.S. or M.S. in mechanical engi- national reputation in this field 
—— with up to five years’ experience. Back- , ‘ 
ers packaging, printing, or materials handling 3. desire to apply experimental analysis techniques 
a to a wide variety of both industrial and govern- 
Advantages of IBM: A recognized leader in the ment problems, J 


electronic computer field. . .products used in both ; 
military and commercial applications advance- 4. enjoy working in communication and close pro- 


ment on merit...company-paid relocation ex- fessional contact with men from other significant 


penses.. liberal company benefits. ..salary com- ientifi d h ina field 

mensurate with ability and experience. scientific ang engineering fields, 

Immediate openings in Endicott, N.Y. 5. have an M. S. Degree or equivalent in specific 
experience, 

Please write, outlining details of qualifications and 


experience, to: 6. would like to join the staff of one of the largest 














Mr. W. R. Berg, Dept. 5985, independent research organizations in the world, 
Manager Engineering Personnel please contact 
epee Division 
IBM Corporation 
Endicott, New York E. P. Bloch 
——— ARMOUR RESEARCH FOUNDATIO 
BUSINESS MACHINES of 
ia Dacamarcaes ta Illinois Institute of Technology 
DATA PROCESSING + ELECTRIC TYPEWRITERS MILITARY PRODUCTS 10 West 35th Street 
Chicago, 16, Illinois 


SPECIAL ENG’G. PRODUCTS . SUPPLIES TIME EQUIPMENT 
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AND SERVICE BUREAUS 





MECHANICAL ENGINEER—P.E. in N. Y. Now on CCNY ———— 


SALES ENGINEER—To represent a large midwest manufacturer 
faculty, and am ending work on Master's. 8 years’ experience 


of cut gears and speed reducing transmissions on a commission 

basis in San Francisco, California area and northern part of state of creative design and development of product and mechanics SALARIED PERSONNEL $5,000 to $30,000. This nation-wide 

Must have engineering experience and represent allied products have resulted with products on market. Prefer Metropolitan service successful since 1927 finds openings in your field. Sells 

In reply, give full particulars—all replies confidentia Address New York, but will relocate. Address: CA-6505, care of Me your abilities; arranges contacts. Present position protected 

CA-6483, care of “‘Mechanica! Engineering hanical Engineering Write for details—Jira Thayer Jennings, P. O. Box 674, Mar 
- REET chester, Vermont 





ASSOCIATE and ASSISTANT PROTESSORS for fields of ad- ENGINEERING-FINANCE. BS.ME.,P-E..M.B-A. Whartop, 

vanced dynamics, advanced strength, and elasticity. Also have Age 30. 5 yrs’ experience staff project engineer, facilities study ‘ : . 

eqming for graduate rat as half aes instructor. Engi and design; 3 yrs’ supervisory level financial management includ SALARIED POSITIONS—$6,000 to $35,000. We offer the orig 
: . a inal personal employment service (established 47 years Pro- 


~ . , - atrol » fir 7 650 r 
neering Mechanics Dept., Kansas University, Lawrence, Kansas ing budget controls in major auto firm. Address CA-6502, care of ~e? 
" cedure of high standards individualized to your personal require 
- = cs ? 





od Mechanical Engineering ; ore 
. " " > | ‘ 2 
TEACHING POSITIONS open in a new 4-year program in - — ee ar articulars ixby, Inc., 
Mechanical Engineering Anticipated rapid growth will pro- isda cg., Duffaio 5, 





vide excellent opportunities Apply Dean of Engineering, 
California State Polytechnic College, Pomona, California 


ASSISTANT or ASSOCIATE PROFESSOR. Will be responsible 
for aeronautical option and will teach aerodynamics and airplane Answers to box number 
performance, starting fall term 19$8. Industrial experience and . 

Pi Eos advertisements should 


master's degree preferred Department of Mechanical Engincer- 


ing, Oregon State College, Corvallis, Oregor - 
_~ - be addressed to given 
ENGINEER, M.S. or B.S., to teach courses in mechanics and 


SERVICES AVAILABLE 











regen starting in “j Salary scale good, commensur box number, care of 
ate a qualihic song ; foving doe paid a TRANSLATION, engineering, scientific, by mechanical! engineer, 
tion \pportunity for advancement pp'y to ead, Depart- . . . ” PE. from French, German, Dutch. Free lance. Address CA- 
- —— hanics and Electricity, Montana Schoo! of Mines, Mechanical Engineering, 6454, care of “Mechanical Engineering.” 

tte, ontana 
; cae 29 West 39th Street ——_—--__---— 
University graduate Engineer with at least five years’ experience ENGINEERS’, SCIENTISTS’ AND TECHNICIANS’ RESUMES 
Operation steam electric generating station for responsible New York 18 N y our specialty. Write for ““How to Write Your Resume” with 
position in Maracaibo, Venezuela. Preference will be given a , ‘ sample guide and forms-$1.50 postpaid. The Resume Workshop, 
Spanish speaking applicant. Salary dependent on qualifications Dept. ME, Orville E. Armstrong & Co., 55 W. 42nd St., New 
Address: CA-6506, Care of “‘Mechanical Engineering.” York 36, N. Y 
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A Byers field service representative can relate new 4-D Wrought Iron test results to the specifier’s corrosive applications. 


Laboratory and field test results lend 
added support to 4-D Wrought Iron specs 


Our metallurgical staff compiles and analyzes great 
funds of data on corrosion-resistant materials. 


With some products, a company representative’s natural enthu- 
siasm is often tempered by actual test results in the laboratory. 

Not so however, with new 4-D Wrought Iron. Byers field service 
engineers can present research facts which confirm the increased 
corrosion-resistance of this new product. 

Comparative testing with standard Wrought Iron, as well as 
many ferrous substitutes, proves new 4-D Wrought Iron a de- 
cidedly superior deterrent to corrosion. So the wisdom of standard 
Wrought Iron specifications may now be further enhanced by 
specifying new 4-D Wrought Iron. 

Byers field service engineers are lending even more credibility 
to this story with their own knowledge of corrosive infighting. 
The Byers representative will welcome an opportunity to relate 
these test results to your corrosive applications. Call him soon. 
Or, write us for helpful literature on new 4-D Wrought Iron. 
A. M. Byers Company, Clark Building, Pittsburgh 22, Pa. 


BYERS WROUGHT IRON 











CONSULTING 


SERVICE 





Manufacturers of Equipment not included 


RATES: One-inch card announcements inserted at rate 
of $25 each issue, $20 per issue on yearly contract 








AMERICAN NUCLEAR DESIGN COMPANY 
NUCLEAR ENGINEERING 


Nuclear Design and Evaluation 
roduct Development 
Radiation and Hazards Studies 








1025 Connecticut Avenue, N.W. 


Washington 6, D. C. District 7-1161 


M. W. KELLOGG 


Piping System Flexibility Analyses 
Unique model tester as well as modern digital 
computer facilities available for low cost, ac- 
curate flexibility analyses of the most complex 
piping systems. 


The M. W. Kellogg Company 
711 Third Avenue, New York 17, N. Y. 








Consult Z. H. POLACHEK 
REG. PATENT ATTORNEY 


1234 Broadway 
at 31 St.) New York 1, N. Y. 
Phone LO-5-3088 








BLACK & VEATCH 
CONSULTING ENGINEERS 
Electricity — W ater—Sewage— Industry 
Reports, Designs, Supervision of Construction 
Investigations, Valuation and Rates 


1500 Meadow, Lake Parkway, Kansas City 14, Mo. 





A 


; Fa F ri - 
+24 iu prancx AALOFE 
1 
ENGINEERS «e CONSTRUCTORS «CONSULTANTS 
POWER PLANT SPECIALISTS 


(Steam, Hydro, Diesel) 
UTILITY « INDUSTRIAL « CHEMICAL 


1200 N. BROAD ST., PHILA. 21, PA. 











SANDERSON & PORTER 
DESIGN 
CONSTRUCTION 


NEW YORK NEW YORK 














ELECTRICAL TESTING 
LABORATORIES, INC. 
2 East End Avenue, New York 21, N. Y. 


Electrical, Electronic, Environmental, 
Photometric and Chemical Laboratories 
Testing, Research, Inspection and Certification 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical © Mechanical 
Structural * Civil 
eusueo” Nuclear * Architectural 


FIRST fanene. BANK BUILDING 


h 22, Pennsylvania 


r. 5 


v 





Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 


140 S. Dearborn St., Chicago, Ill. 








GILBERT ASSOCIATES, INC. 


(GA 
aa Engineers and Consultants 
Design and Supervision of Construction 
Mechanical @ Electrical @ Structural 
anitary @ Chemical Laboratory 
Business and Economic Research 


New York READING, PA. 


Washington 


WELD TESTING 


Qualification of Operators—Supervision 
I ion—Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


J. C. SOMERS, P. E. 


INDUSTRIAL ENGINEERING—planning, controls, 
measurement, training methods, cost estimates, plant 
and facility engineering 

INDUSTRIAL DEVELOPMENT surveys, reports, plant 
selection, product or plant lists, industrialization, pro- 
grams, estimates 
31-48 78 St. Jackson Heights, N. Y., N. Y., 

RAvenswood 9-2615 











HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS 
E. Montiford Fucik Calvin V. Davis 
Richard D. Harza 
Hydroelectric Plants and Dams 

Transmission Lines 

Flood Control Irrigation 

River Basin Development 


400 West Madison Street Chicago 6 


PROPANE GAS PLANTS 


Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N. J. Adams 2-6258 


STANLEY ENGINEERING 
COMPANY 


Cousulting Engineers 


Hershey Building 208 S. LaSalle Street 
Muscatine, le. Chicago 4, Illinois 











JACKSON & MORELAND, INC. 


Engineers and Consultants 





Design and Supervision of Construction 


Reports—Examinations—Appraisals 





Machine Design Technical Publications 


BOSTON NEW YORK 





An announcement in this 
section will acquaint others 


with your specialized practice. 











SVERDRUP & PARCEL, INC. 


Engineers—Architects 
Design e Construction Supervision 
Steam and Hydroelectric Power Plants 
Power Systems @ Industrial Plants 
Studies e Reports 
ST. LOUIS 


San Francisco Washington 











| The above consultants are available 


to work out solutions 


| to your engineering and management problems. 
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MECHANICAL ENGINEERS: 


Air Force space and operational 


programs offer you 
unique professional challenge 
and opportunity 
as a civilian 


Among the myriad current and projected programs of the U. S. 
Air Force lies a challenge and opportunity for civilian mechanical 
engineers with varying degrees of specialty and experience. These 
areas include: the research, development and maintenance essential 
to sustaining qualitative superiority for the operational Air Force; 
research and development in IRBM and ICBM fields; the projection 
into outer space and return of manned, piloted vehicles. Stimulating 
assignments now exist for qualified men in this category. 

As an Air Force Civilian Mechanical Engineer you: 

WORK...in a fine creative atmosphere... with foremost men in the 
field... with most modern equipment and facilities...in more than 
one specific program...in geographic location of your choice. 
RECEIVE...assured income...low-cost life insurance... promo- 
tions from within... excellent retirement and compensation plans... 
protection from arbitrary separation...liberal sick and vacation 
leave plans. 

ENvOY...expanded scope of assignment... professional prestige 
and recognition... job satisfaction... participation in opening new 
frontiers and conquering space. 


For full details mail the coupon below. 


Paste on Postcard and Mail or Write to: 

Air Force Civilian Personnel, Dept. ME21 

Box 7608, Washington 4, D.C. 

Please send me further information on U. S. CHALLENGE 
Air Force Civilian Personnel opportunities. score 
Name— —--—— - . CREATIVITY 


Degree(s) Specialty 


Address - ae ae U, S. A ir 
_Zone State 
Force 


eo a ee 
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Photographer Bernard Hoffman uses a tiny droplet of water, forming and 
falling, to illustrate time sequence. 


Controlling Time 
in Fluid Engineering 


Even in simple hydrodynamic situations like the one pic- 
tured above, time sequence is measured in micro-seconds. 
More often than not, other factors—such as pressure, vol- 
ume and flow —all tend to complicate fluid time control. 
That’s where the engineering leadership of S. Morgan 
Smith can help you most. 


SMS Rotovalves, for example, will give you the closest 
control of closing time ...as quick as one second or as 
slow as needed. Their fast initial shut-off limits reversal 
of flow, and closure is positive and drop-tight. Rotovalves 
are easier to operate, requiring less power for mechanical 
or electrical operation, and their full line opening means 
less head loss and lower pumping costs. 


SMS offers you a complete line of standard Rotovalves, 
Ball Valves and R-S Butterfly Valves, as well as special 
application engineering help. To obtain full information, 
call our nearest representative, or write S. Morgan Smith 


Company, York, Penna. 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovaives ¢ Ball Valves ¢* R-S Butterfly Valves «+ Free-Discharge 


* Liquid Heaters * Pumps «+ Hydraulic Turbines & Accessories 
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LOOK INSIDE 


the Sherman Pin Setter and you will find those smooth-operating, trouble-free 


Bowlers like duckpins at all hours of the day — times when pinboys are not 
always available. The Sherman Pin Spotter is an automatic device for setting 
the pins on their spots, sweeping the alley clear of deadwood, replacing remaining pins 
for next shot, and returning balls for next frame. These pin setters, presently made 
by Crompton & Knowles Corp., must be ready to 


operate at all times at the push of a button. Photos taken at 
Johnson's Bowling Academy, 
Hamden, Conn 


HEIM UNIBAL ROD ENDS contribute trouble-free dependability to the 
push-pull rods on the distributor table drive assembly, and carry the full 
thrust load of the sweep drive assembly (the swinging arm which sweeps 
the alley clear of deadwood). 


Distributor table drive assembly. Sweep drive assembly. 


If you could look inside any equipment where power/ motion is being transmitted at varying angles, 
you would find the Heim Unibal being used in more and more applications. It is the original Spher- 
ical Bearing developed, engineered, and manufactured by The Heim Company for over fifteen years. 


Load ratings, specifications, and sizes are all shown in the complete catalog of Heim bearings 
Write for copy, and for any special engineering data. 


TH E HEIM COMPAN Y 
PMGege€ 8 89 Oe gers Oe Se ey 2-6°0. 7 


Se ae 
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NOW! AN ALL-NEW 


forged Steel Gate Valve 


= 





! ete by LUNKENHEIMER 


Another addition to the world famous line. In 
design, materials, and workmanship, this new 
Forged Steel Valve offers traditional Lunken- 
heimer performance to cut your maintenance 
costs to rock bottom. It’s compact to fit cramped 
installation areas, without excess weight yet 
safely handles high pressures and temperatures. 
Discs are 500 Brinell 13 Chrome Stainless Steel. 
Precision machined guides keep the disc from 
dragging across seat rings. Hardened 13 Chrome 
Stainless seat rings are rolled-in—never loosen 
in service. A two-piece gland of ball-and-socket 
design prevents binding in stuffing box. 


See your Lunkenheimer Distributor, 
or write The Lunkenheimer Company, 
Cincinnati 14, Ohio, for literature. 


LU NKENHEIMER He = KEYED HANDWHEEL 


A strong torque transmitting 
connection to yoke bushing is 
provided by a handwheel key. 
All parts easily dismantled 
and reassembled. Handwheel 
LUNKENHEIMER nut securely locked in place. 


Fig. 8001 UNIFORM SEAT-DISC 
OUTSIDE SCREW AND YOKE— HARDNESS 
BOLTED BONNET Discs are 500 Brinell—not just 


on wearing surfaces but all the 
800 Ibs. 850 F—2000 Ibs. 100 F ‘ 
h h. f hard- 
Fig. 8001 —Screw Ends, Sizes “2” —2” og ‘htted : ve rote sain F “A 
Fig. 8002—Socket Welding, Sizes %2”—2” ness eliminates danger of chip- 
'9- o . ’ ping or cracking in service. 
Seat Rings are also hardened. 


LW Ni NHEIMER 


THE ONE IN VALVES 
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THE ARTER GRINDING MACHINE CO. mounts 
the spindles of its new surface grinder on 
four “00” Timken bearings to achieve and 


maintain maximum accuracy. 


New precision grinder costs less to make, gives 
smoother spindle operation with TIMKEN’ bearings 


O get the smooth spindle opera- 

tion required for the extreme pre- 
cision of their new surface grinder, 
The Arter Grinding Machine Com- 
pany mounted the work spindle and 
the wheel spindle on four ‘‘00” 
Timken® tapered roller bearings .The 
extremely low run-out tolerances of 
Timken"00” bearings—75 millionths 
of an inch—make possible the closest 
machining tolerances ever achieved. 
And by using two Timken precision 
bearings on the spindle, Arter got 
greater Capacity in less space—cut 
manufacturing costs % over earlier 
spindles used. 

Timken “00” precision bearings 
not only deliver highest precision, 
but like all Timken bearings, they 
take both radial and thrust loads in 
any combination. And full line con- 
tact between Timken bearing rollers 
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and races gives them extra load-car- 
rying capacity. Shafts are held rigid 
— accuracy is maintained — gear life 
increased. Timken bearings run 
smoothly because they practically 
eliminate friction. They’re de- 
signed by geometric law to have true 
rolling motion and precision manu- 
factured to live up to their design. 
Normally last the life of a machine 
they’re in. 

The Timken Company developed 
“00” bearings to meet the demands of 
today’s new precision machine tools. 
To produce these bearings, the Timken 
Company perfected measuring devices 
of unprecedented precision and de- 
veloped new manufacturing tech- 
niques. The “00” bearing hasachieved 
twice the precision of any previous 
Timken bearing. 

W hatever machines you buy or build 


make sure your bearings are the best. 
Look for the trade-mark ‘“‘Timken” 
on every bearing and be sure of maxi- 
mum life,dependability,and minimum 
maintenance. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘‘TIMROSCO”’. 


This symbol on a product means 
tts bearings are the best 


TAPERED ROLLER BEARINGS ROLL THE LOAD 


1958 





